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APPENDIX. 


Form of proposal for Ordinary Membership of the British 
Mycological Society. 


rf- 


being desirous of becoming an Ordinary Member of the British 
Mycological Society, we, the undersigned Members of the 
Society, certify that we consider h to be a desirable Member 
of the Society, and beg to recommend h forelection. 

Dated this day of ig 


(From personal knowledge). 


Certificate to be signed by the Candidate. 

I hereb}^ certify that I desire to become an Ordinary Mem- 
ber of the British Mycological Society and that I will abide by 
the Rules if elected. 
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THE WORCESTER SPRilNIG FORAY* 

24th to 28th May, igi2. 

The fourth informal spring foray of the British Mycological 
Society was held at Worcester from Friday, the 24th of May, 
to Tuesday, the 28th of May, 1912, The Committee of the 
Library and Museum very kindly placed the Committee Room 
and Art Gallery of the Victoria Institute, Worcester, at their 
disposal, and this constituted the headquarters of the Society 
for the spring foray. Here the members assembled on the 
afternoon of Friday, the 24th of May. On the walls of 
the Art Gallery were exhibited thirteen hundred and 
sixty-eight original water colour paintings of fungi by Mrs. 
Carleton Rea. These were the result of twenty-four years* 
study and include ninety-nine additions to the British Fungus 
Flora and thirty-six new to Science. The following were the 
additions to the British Amanita aureola 

Kalchbr., Lepiota alba Bres., pratensis (Bull) Fr., submar as- 
mioides Speg., nympharmn Kalchbr., irrorata^ Quel.; Tricko- 
loma squarndosum^^ Bres., triste Yx., glaucocanum Bres., sordi- 
dum Fr. sfdiX. lilac emn Quel.; Cliiocybe comitialis Fr., viridis 
(With.) Fr. ; Collybta retigera^ Bres., longipes (Bull.) 
Berk. var. badia Lucand, dryophila (Bull.) Fr. var. funi- 
cidarzs Fr., znephitica^ Yx., My cena rubella virens^ 

(Bull.) Quel., unibellifera (Schaeff.) Fr, ; Omphalia umbellifera 
(Linn.) Fr. var. myochroa Fr., vdutinzf' Quel., gracilis'^ Quel ; 
PI eurotus decorus^ F r. ; Pi uteus h ispidulus F r. , pell itus F r. 
var. punctillifer Quel.; Entoloma erophilum Yx.\ Nolanea 
versatiUs^ Fr., araneosa^ Quel., papillata Bres., exilis^ Fr. ; 
Inocybe proximella^ Karst., praetervisa^ Quel., Gmllardii Gill, 
fulvelld^ Bres., corydalina^ Quel, Godeyi* Gill., hrunnea^ 
Quel, hirsuta Lasch; Hebeloma sacchariolens Quel; Nazi- 
coria effugiens Quel. ; Galera spicula (Lasch) Fr., SahlerP 
Quel. ; P sal lot a BernardiP' Quel, exserta^ (Viv.) Rea, xantho- 
derma Genev., flavescens^' Roze, perrara Schultz. ; Hypholoma 
melantinum Fr., Coprimes squampsus Morg., bulbillosus^ Pat., 
Patouillardit^ Quel; Cortinarius (Inoloma) argutus Fr. ; 

* The names of the paintings marked with an asterisk have been published as 
plates in the Transactions of the British Mycological Society. 
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Hygrofhonis pustulatus^ (Pers.) Fr. ; Lactarius fLuens^ Boud., 
spinosuhif' Quel ; Russula sardonia (Fr.) Bres., rubra 
(Krombh.) Bres., grisea^ (Pers.) Fr. ; Cantharellus amethystetis^ 
Quel ; Marasmius globularis^ (Weinm.) Quel ; PanziS rudis 
Fr. ; Boletus sfhaerocephalus Barla, finicola (Vitt.) Rea, 
candzcans Fr., reticulatus (Schaeff.) Boud., nigrescens^^ Roze 
& Richon, mgosus Fr. ; Polyporus jiavovirens Berk. & Rav., 
arcularius^ (Batsch) Fr., benzoinus^ Fr. ; Foznes trabeus 
Rostk., resinaceus (Boud.) Rea; Polysticius Montagnei^' Fr., 
albidus (Trog) Fr., nodulosus^ Fr. ; Porta placezzta Fr. ; 
Traznetes rubescens^ (A. & S.) Fr. ; Merulius Guillezziotii 
Bond.; Hydnuzn Queleiii Fr. ; Odontia alliacea Weinm.; 
Helicobasidiuzn purpureurrP' Pat.; Crater ellus pusillus^ Fr. ; 
Clavarza striata (Pers.) Fr., dissipabilis Britz., sub tilts (Pers.) 
Fr. ; Ferns jonia luteoalba Fr. ; Lycoperdon velatmzz^ Vitt., 
depressmrP Bon., mnbrinmn Pers.; Bovistella paludosa^ Lev.; 
Lysurus australiensis’^ Cke. & Mass. ; Scleroderris bacil- 
lifera^ (Karst.) Sacc. ; Mollisia ramealis Karst.; Corynella 
glahrovirezis Boud. ; Dasyscypha flazw-fuliginea (A. & S.) 
Fckl ; Galaciinia ampelina^^QnCl) Boud. ; V erpa Krombholtzii 
(Cda.) Boud. ; Cudonia confuscP Bres. and Mitrula sclerotipus 
Boud, ' 

Those new to Science were Schulzeria Grangei* Eyre ; 
Tricholoma korribile^ Rea, hiteocitrinuryp Rea; Colly bia erio- 
cephala Rea ; Mycena carneos an guinea Rea, Iris Berk. var. 
caerzdea Rea; Omphalia Allenii* Maire ; Chlorosfora Eyrei 
Mass. ; Entoloma griseocyaneum Fr. var, roseum^ Maire, puF 
vereum* Rea ; Leptonia Reae^ Maire, serrulata (Pers.) Fr. var. 
Berkeleyi Maire; Pholiota grandis Rea; htocybe duriuscula*' 
Rea, haemacta Berk. & Cke. var. rubra Rea ; Flazmmda rubi- 
cundtda Rea; Coprinus roseoiinctus Rea, cordisporus Gihhs; 
Cortinarizis (Phi egmacium) turbinatus Fr. var. lutescens P^Q^ ; 
Hygropkorus disc oxanlkus^ ^tdL, squazztidoszi^ Rea, citrina^C 
Rea, Reap Maire; Russula mitis Rea; Marasmius archyropus 
Fr. var. suaveolens^ 'Rez.; Androsaceus epiphylloides^ Rea; 
Polyporus sulphureus Fr. var. albolahyrinthiizorus Rea; Poria 
EyreP Bres. ; Hydnopsis farinacea^ (Pers.) Rea ; Clavaria 
conchyliata^' Allen, luteoalba^ Rea, straminea^' Cotton, Michel ii 
Rea; Phaeotremella pseudofoliacea^ Rea; Helot turn chi or o- 
podiuzn^ Rea & Ellis and tetraascosporuzn Rea. 

In the evening the following fungi were placed out on exhi- 
bition in the committee xoovcw—Oomyces carzteoalhus f'Lib.') B- 
& Br. sent by Mr. James Menzies from the neighbourhood of 
Perth. Taphrina rhizophora Johanson on catkins of Populus 

* The names of the paintings marked with an asterisk Ibave been published as 
plates in the Transactions of the British Mycologicstl Society. 
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alba forw^arded to Mr. A. D. Cotton by Miss E. Armitage, of 
Ross, Herefordshire. Aecidium functatum Pers. {^=^Fuccinta 
pnt7ii-spinosae Pers.) on leaves of Anemone coronaria brought 
by Mr. Norman G. Hadden from his garden at St. Audreys, 
Priory Road, Malvern; he also produced from that vicinity, 
some specimens of Fleur otus osireatus (Jacq.) Fr., and of 
Usiilago iragofogi (Pers.) Schrot. parasitic on_^the flower 
heads of Tragopogon minor. CUtocybe cerussata Fr. gathered 
by Miss C. A. Cooper at Nuneaton. Melamfsorella 
sy^nfhyti (DC.) Bubak on leaves of Symphytum officinale, 
iiid. P sal iota (Viv.) Rea, both collected by the Hon. 

Secretary near the side of the river Severn between Kempsey 
and Severn Stoke, he also exhibited from Malvern some 
leaves of Amygdalus communis very badly distorted by the 
parasitic fungus Exoascus deformans (Berk.) Fckl. 

On Saturday, the 25 th of May, the members motored from 
the headquarters at ten o’clock to Shrawley Wood. The por- 
tion of the wood adjacent to a series of pretty pools was care- 
fully searched and a fair number of fungi and mycetozoa were 
obtained. The most interesting find of the day was made by 
Mrs. Carleton Rea, who discovered a subterranean fungus 
which happened to be accidentally exposed on the surface of 
the ground ; some more specimens were obtained in situ by 
diligently scratching' the sandy sGil. This was subsequently 
determined to be Hysterangium nefhriticum Berk., but the 
spores are small, measuring T0-I2x4/Jt. instead of 19-20 X5-6/X, 
the size given for them by Massee in his Monograph of British 
Gastromycetes, p. 38. Other specimens worthy of note were 
Pklebia vaga Fr. (considered by Quelet to be a form of Conio- 
phora sulpkurea (Ftts) Quel.), Odontia fimbriata (Pers.) Fr„ 
Fuccinta aegopodii (Schm.) Mart., Frankiella cdni (Wor.) 
M.aire, Ciliarta ( ^Spkaerospara) confusa (Ckei) Boud., 
Hyi)ocrea fungicola Karst and TricMa sc abr a 'Rost. Mr. 
and Mrs. J, H. Allan kindly entertained the members to a 
welcome cup of tea at The Wood House, after which the 
members returned to Worcester. In the evening at a business 
meeting it was resolved that the Whitsuntide week-end spring 
.foray for 1913 should be held at Dolgelly. 

The following day the members assembled at the Foregate 
Station, Worcester, and took return tickets by the 10-18 am. 
train to Malvern Link, from whence a walk across the fields 
brought them to Brace’s Leigh Wood. This wood is a mixture 
of deciduous and coniferous trees. It yielded specimens of 
Naucoria striaepes Cke., and Urceolella ( ^Dasyscypka) papil- 
laris (Bull.) Bond.; the traverse across the fields produced 
Collybia dryophila (Bull.) Fr. funicular is Karst. Mr. 

Norman G. Hadden collected in the wood the mycetozoon 
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Comatricha fulchella (Bab.) Rost, and Mr; W- B. Allen the var. 
fusca Lister of the same species. Subsequently Dr. J. W. Ellis 
reported the discovery of an unnamed Pklycfaena which he 
proposed to call 

On Monday, the 27th of May, the members met at the Shrub 
Hill Railway Station, Worcester, and booked return tickets by 
the g-45 a.m. train to Linley. On their arrival at Linley Station 
at M-21, Mr. W. B. Allen, who had kindly undertaken to be, 
their conductor for the day, at once led them into the adjoining* 
Caughley Wood. This is a nice damp wood with plenty of 
fallen timber and rotten branches lying about. These were care- 
fully examined with the result that the following species were 
secured; — Odontia finibriaia (Pers.) Fr., Diderma ejfusmrt 
(Schwein.) Morg. and Dasyscypha diplocarpa (Curr.) Bond. 
{^-Diplocarpa Curreyana Mass.). The description of this last 
species was emended by Massee and Crossland in The 
Naturalist for June 1901, on page 182. The spores are continu- 
ous and biguttulate, as therein stated, but at maturity they are 
pale ochraceous and the conidia are of a pale greenish colour. 
This interesting addition to the list was made by Mr. W, N. 
Cheesman. 

On Tuesday, the 28th of May, the members assembled at the 
Victoria Institute, Worcester, at 10 a.m., and were conveyed by 
motors to the north end of Ockeridge Wood. Here the mem- 
bers dispersed in all directions; on subsequently reuniting 
about one oklock they found that some interesting things had 
been collected. Mr. Norman G. Hadden had added the myceto- 
zoon Enertkenema papillatum (Pers.) Rost, to the Worcester- 
shire list, and had also gathered some fine examnles of Umula 
( ^Flectania) melastoma (Sow.) Boud. ; Mr. A. D. Cotton had 
obtained specimens of P eniophora hydnoides Cke. ■& Mass., 
Pulvinula ( ^Barlaea) constellatio (B. & Br.) Boud., Nectria 
ochracea Fr., Acetabula vulgaris Fckl, and the somewhat rare 
Kneiffia setigera Fr. ; Miss C. A. Cooper had boxed a nice 
mass of Phaeoiremella pseudofoliacea Rea. The walk was 
then continued across a few fields to Monk Wood and the return 
drive taken from Monk Wood Green. In the evening hearty 
votes of thanks were accorded to the Committee of the Victoria 
Institute, Worcester, for placing their Art Gallery and Com- 
mittee rooms at the disposal of the members, and to the Earls 
of Dudley and Beauchamp and Mr. J. H. Allan for permission 
to visit their estates and woods. 

About three hundred and twenty-five species of fungi and 
thirty-two species and one variety of mvcetozoon were collected 
during the spring foray. Mr. W. B. Allen and Mr. Norman G. 

" ' ; See (description of this species p. 126, 


Hadden were responsible for this latter list, specimens being 
submitted to our President for confirmation and correction, whilst 
in the preparation of the list of fungi the Hon. Secretary had 
the assistance of Dr. J. W. Ellis, Sir Henry C. Hawley, Mr. 
A. D. Cotton, Miss E. J. Welsford and Mr. J. H. Wheldoti. 


complete list of fungi gathered 

DURING THE FORAY. 

5. Brace's Leigh Wood; C'.== Caughley Wood; C. = Ockeridge 
Wood; 5. = Shrawley. 

Amanita rubescens (Pers.) Fr. 0., S., spissa Fr. 0. 

Amanitopsis vaginata (Bull.) Roze 0. 

Armillaria mellea (Vahl.) Fn C., 0. 

Tricholoma terreum (Schaeff.) Fr. B. 

Laccaria laccata (Scop.) Berk. & Br. <9., var. tortilis (Bolton) 
Fr. 0. 

Collybia platyphylla Fr. (9., conigena (Pers.) Fr. B., esculenta 
(Wulf.) Fr. B., tenacella (Pers.) Fr. B, dryophila (Bull.) 
Fr. C., var. funicularis Karst. Malvern Link^ aquosa 
(Bull.) Fr. .S., 0., 5. 

Mycena pura Fr. B,^ rugosa Fr. 5., galericulata (Scop.) Fr. (?., S., 
polygramma (Bull.) Fr. 0., 5., alcalina Fr. 0., am- 
moniaca Fr. 5., amicta Fr. B,y acicula (Schaeff.) Fr. C., 
(9., sanguinolenta (A. & S.) Fr. 5., stylobates (Pers.) 
Fr. 5., tenerrima Berk. <9., discopoda Lev. C., corticola 
(Schum.) Fr. C. 

Omphalia fibula (Bull.) Fr. 5., var. Swartzii Karst. F. 

Pleurotus septicus Fr. 0., S. 

Pluteus cervinus (Schaeff.) Fr. C., pellitus (Pers.) Fr. <9., chryso- 
phaeus (Schaeff.) Fr. B. 

Entoloma sinuatum Fr. 0., nidorosum Fr. 0, 

Nolanea pascua (Schaeff.) Fr. B.^ pisciodora (Ces.) Fr. C, 

Pholiota dura (Bolton) Fr. (9., (9., praecox (Pers.) Fr. 5., 5., 
aegerita (Brig.) Fr. Monk Wood Green^ mutabilis 
(Schaeff.) Fr. C., S. 

Inocybe rimosa (Bull.) Fr. <9,, eutheles B. & Br. B. 

Hebeloma elatum (Batsch) Fr. <9. 

Flammula carbonaria Fr. 0, 

Naucoria striaepes Cke. B, 



Galera tenera (Schaeff.) Fr. 5., hypnomm (Sclirank) Fr. S. 

Tubaria furfuracea (Pers.) W. G. Sm. S. 

Crepidotus alveolus (Lasch) P'r. C.^ mollis (Schaeff.) Fr. C., S. 

Psaliota campestris (Linn.) Fr. B,yO.^ xanthoderma Genev. LS., 

C. 

Stropharia semigiobata (Batsch) Fr. -5., <9., 5. 

Hypholoma capnoides Fr. 0., 5., epixanthum (Paul.) Fr. S., fas- 
ciculare (Huds.) Fr. C, (9,, 5., velutinum (Pers.) Fr. S., 
appendiculatum (Bull.) Fr. Bb, C., 0., hydrophilum 
(Bull.) Fr. a 

Psilocybe foenisecii (Pers.) Fr. C, 

Psathyra corrugis (Pers.) Fr. (9., S., fibrillosa (Pers.) Fr. C. 

Panaeolus campanulatus (Linn.) Fr. <9. 

Psathyrella atomata Fr. 5., (9., S., disseminata (Pers.) Fr. 5. 

Coprinus atramentarius (Bull.) Fr. 0., cinereus Fr. £?., niveus 
(Pers.) Fr. B.y S., micaceus (Bull.) Fr, 5., radiatus 
(Bolt.) Pers. 0., hemerobius Fr. 0, 

Bolbitius titubans (Bull.) Fr. C. 

Cortinarius (Telamonia) hinnuleus (Sow.) Fr. 0., (Hydrocybe) 
leucopus (Pers.) Fr. <9., S., decipiens (Pers.) Fr. S., 
acutus (Pers.) Fr. 0. 

Hygrophorus psittacinus (Schaeff.) Fr. C. 

Lactarius deliciosus (Linn.) Fr. B., subdulcis (Bull.) Fr. S, 

Russula cyanoxantha (Schaeff.) Fr. 0. 

Marasmius oreades (Bolt) Fr. B. 

Panus stypticus (Bull.) Fr. .5., 0. 

Lenzites betulina (Linn.) Fr. (9. 

Boletus elegans (Schum.) 5., O., granulatus (Linn.) Fr. B,y chry- 
senteron (Bull.) Fr. (9., luridus (Schaeff.) Fr. 5., lari- 
cinus Berk. (9., scaber (Bull.) Fr. S. 

Polyporus brumalis (Pers.X Fr. (9., varius (Pers.) Fr. <9., elegans 
(Bull) Fr. var. nummularius Fr. (9., lacteus Fr. B., 
caesius (Schrad.) Fr. B,, adustus (Willd.) Fr. <9., 5., 
betulinus (Bull.) Fr. 

Fomes annosus Fr. .5., 5. 

Polystictus perennis (Linn.) Fr. O., versicolor Fr. B., C, (9., 5., 
hirsutus (Schrad.) Fr. d'., velutinus (Pers.) Fr. <9., abie- 
tinus (Pers.) Fr. 5. 

Poria vulgaris Fr. B., 0,, vaporaria (Pers.) Fr. 5. 

Trametes mollis (Somm.) Fr. <9. 

Daedalea quercina (Linn.) Fr. (9. 

Merulius corium (Pers.) Fx.B. 

Solenia anomala (Pers.) Fr. S; 

Hydnum auriscalpium ^inn.) Fr. B., ochraceum Gmel. S., argu- 
tum Fr. C. 

Irpex obliquus (Schrad) Fr. B., C., 0., S. 

Radulum quercinum (Pers.) Fr. B. 
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Phlebia mdiata Fr. C,, vaga Fr. 5. 

Grandinia granulosa (Pers.) Fr. 0,, 5., mucida Fi. C., 0.,S. 
Odontia fimbriata (Pers.) Fr. C., 5. 

Kneiffia setigera Fr. 0. 

Stereum hirsutum (Willd.) Fr. B., 0., S., spadiceum (Pers ) Fr. 

C., sanguinolentum (A. & S.) Fr. 0,, rugosum (Pers.) 
Fr. B., C„ S. 

Hymenochaete rubiginosa (Dicks.) Lev. C., 0., corrugata (Fr.) 
Lev. B., C., 0. 

Corticium lacteum Fr. 0,, arachnoideum Berk. 0,, sanguineum 
Fr. C., caeruleum (Schrad.) Fr. C., 0.^ calceum (Pers.) 
Fr. S., <9., nudum Fr. 5., comedens (Nees) Fr. 5., serum 
(Pers.) Fr. 5. 

Peniophora quercina (Pers.) Cke. B., cinerea (Pers.) Cke. B.y 0., 
limitata (P'r.) Cke. B., C., <9., hydnoides Cke. & Massee 
O.y velutina (DC.) Cke. <9., 5. 

Coniophora puteana (Sebum.) Fr. 0. 

Cyphella capula (Holm.) Fr. S. 

Auricularia mesenterica (Dicks.) Fr. O, 

Hirneola Auricula- judae (Linn.) Fr. 5. 

Exidia recisa Fr. 0., glandulosa (Bull.) Fr. C.y O.y S.y albida 
(Huds.) Bref. C., 5. 

Tremella tubercularia Berk. 5., (9. 

Phaeotremella pseudofoliacea Rea (9. 

Dacryomyces deliquescens (Bull.) Duby S., stillatus Nees. B.y C. 
Calocera stricta Fr. 0., 5. 

Ithyphallus impudicus (Linn.) Fisch. C. 

Sphaerobolus stellatus (Tode) Pers. S. 

Cyatlius vernicosus (Bull.) DC. B. 

Bovista nigrescens Pers.. 5. 

Lycoperdon giganteum (Batsch) Pers. B.y S. 

Scleroderma vulgare Hornem. S. 

Hysterangium nephriticum Berk. S. 

Melampsora Rostrupii Wagner, on Mercunalis peretmis 0. 
Melampsoridium betulinum (Pers.) Kleb. 0. 

Coleosporium senecionis (Pers.) Fr. S.y tussilaginis (Pers.) Kleb. 
O.yS. 

Uromyces ficariae (Schm.) Wint. S. 

Puccinia violae (Schm.) DC. <9., primulae (DC.) Duby O.y suaveo- 
lens Rostrup O.y oblongata (Link) Wint S., on Lumla 
filosoy betonicae (A. & S.) DC. 5., C., O.y aegopodii 
(Schm.) Mart C.y S.y fusca (Pers.) Wint. S.y bimii (DC.) 
Wint 5., malvacearum Mont S. 

Phragmidium fragariastri (DC.) Schroter B.y O.y violaceum 
(Schultz.) Wint O.y S.y rubi (Pers.) Wint C. 
Triphragmium ulmariae (Schm.) Link 0. 

Ustilago hypodytes (Schlecht.) Fr., on Tnticum refens B. 
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Frankiella aini (Wor.) Maire S. 

Synchytrium taraxaci de Bary & Woronin 
Pycnochytrium mercurialis (Libert) Schrot. L., (9., S. 

Cystopus Candidas (Pers.) Lev. S. 

Peronospora parasitica (Pers.) Tul. 0, 

Spinellus fusiger (Link) van Tiegh. C, 0. 

Pilaira anomala (Ces.) Schrot. S. 

Pilobolus crystallinus (Wiggers) Tode, B,, 0, 

Einpusa muscae F, Coim d>. 

Protomyces macrosporus Unger, on Ae go podium Podagraria, B\ 
Acetabula vulgaris FckL 0. 

Aleuria (=Peziza) sepiatra (Cke.) Boud. L. 

Urnula (^Plectania) melastoma (Sow.) Boud. (9. 

Trichophaea (=:Lachnea) gregaria (Rehm) Boud. 5. 

Ciliaria ( = Lachnea) umbrata (Fr.) Quel. 5., scutellata (Linn.) 
Quel O.y 5. 

Ciliaria ( = Sphaerospora) confusa (Cke.) Boud. 5. 

Coprobia (=FIumaria) granulata (Bull.) Boud. B,, (9., S. 

Ptiivinula (=Barlaea) constellatio (B. & Br.) Boud. 0. 

Ascobolus furfuraceus (Pers.) Fr. 0. 

Cudoniella (—Leotia) acicularis (Bull) Sacc. L., <9. 

Corynella (=Coryne) atrovirens (Pers.) Boud. L., <9., S. 
Polydesmia ( = Belonidiuni) pruinosum (B. -& Br.) Boud. O. 
Coryne sarcoides Qacq.) Tul (9. 

Bulgaria inquinans (Pers.) Fr. C, 

Calloria fusarioides (B. & Br.) Fr. 5. 

Orbilia leucostigma Fr. 5., (9., 0., 5., xanthostigma Fr. L., (9., 5. 
Hyalinia rosella (Quel.) Boud. <9. 

Hyalinia ( = Orbilia) auricolor (Bloxam) Boud. (9. 

Helotium herbarum (Pers.) Fr. S., virgultorum (Vahl.) Karst. 
L., O.y calyculus (Sow.) Berk. B., C., cyathoideum (Bull) 
Karst. C., 5. 

Dasyscypha virginea (Batsch) Fckl B., (9., 5., nivea (Hedw. fil) 
Mass, a, a 

Lachnella diplocarpa (Curr.) Boud. (=Diplocarpa Curreyana 
Mass.), (= Dasyscypha) sulphurea (Pers.) Quel S. 
Trichoscypha (—Dasyscypha) calycina (Schum.) Boud. B,, S. 
Arachnopeziza (== Dasyscypha) aranea (de Not.) Boud. 0. 
Hyaloscypha (= Dasyscypha) hyalina (Pers.) Boud. 0, 
Urceolella (== Dasyscypha) papillaris (Bull) Boud. B, 

Mollisia cinerea (Batsch) Karst. B,, C., 0., 5., melaleuca (Fr.) 
Sacc. 0. 

Tapezia fusca (Pers.) Fckl O, 

Heterosphaeria patella (Tode) Grev. B., (T., 0,, 5. 

Trochila laurocerasi (Desm.) Fr. 5. 

Propolis faginea (Schrad) Karst 5. 

Phacidium multiyalve (DC.) Kze & Schmidt 5., C. 


19 


Stegia' ilicis Fr. B. 

Colpoma quercinum (Pers.) Walln B,yO. 

Rhytisim acerinum (Pers.) Fr.\S. 

Dichaena quercina (Pers.) Fr. B., 0,, S. 

Lophodemium pinastri (Schrad.) Chev., on ffllen pine leaves^ 

Hypoderma conigenum (Pers.) Cke. B,^ 0.^ virgultonim DC., on 
dead Rubus shootSy O, 

Mytilidion gemmigeiium FcR^^ 

Hysterographium fraxini (Pers.) de Not. C. 

Gloniopsis curvata (Fr.) Sacc., on Rosa, C. 

Exoascus deformans (Berk.) Fckl., on Amy gdaius communis, 
Malvern, turgidus Sadebeck 5. 

Sphaerotlieca pannosa (Wallr.) Lev. B. 

Erysiphe graminis DC. S., communis (Walk.) Fr. C., 0, 
Penicillium crustaceum (Linn.) Fr. O. 

Nectria cinnabarina (Tode) Fr. 5., 0., S., ochracea Fr. 0., epi- 
sphaeria (Tode) jpr. 0. 

Hypomyces rosellus (A. & S.) Tul. 0., aurantius (Pers.) Tul. 0., 

■ 5 . ' 

Hypocrea fungicola Karst. F. 

Cordyceps militaris (Linn.) Link C., 0. 

Niesslia exilis (A. & BAdi,, on Scirpus sylvaiicus, 0. 
Trichosphaeria barbula (B. •& Br.) Wint, on Pine bark, B. 
Leptospora spermoides (Hoffm.) Bckl, €,, 0., S., ovina (Pers.) 
Fckl. C., 0., S. 

Rosselinia mammiformis (Pers.) Wint. O., pulveracea (Ehrh.) 
Fckl. 0. 

Bertia moriformis (Tode) de Not. B., C., 0., S. 

Melanomma pulvispyrius (Pers.) Fckl. C,, S., ovoidea (Fr.) Fckl. 

0 , 

Trematosphaeria melina (B. & Br.) Sacc. S. 

Sphaerella primulae (Awd. •& Heufi.) Wint 0,, punctiformis 
(Pers.) Sacc. C. 

Laestadia rhodorae Cke., on leaves and twigs of Rhododendron, 
S, 

Ventuna rumicis (Desmaz.) Winter 5. 

Leptosphaeria acuta (Moug. & Nestl.) Karst. 5., C,, 5. 

Pleospora herbarum (Pers.) Rabh. TT. 

Ophiobolus porphyrogonus (Tode) Sacc. C., acuminatus (Sow.) 
Duby C,, S. 

Valsa lata (Pers.) Nke. C., 0., eunbmia (Fr.) B., S., ceratophora 
Tul, on Sambucus, C., millepunctata (Fr.) Nke. C., 
ambiens (Pers.) Fr., on branches of Acer, C. 
Melanconis stilbostoma (Fr.) Tul. 0,, S., alni Tul. C, 

Diatrypella quercina (Pers.) Nke. 5., C., 0. 

Diatrype stigma (Hoffm.) de Not, 5., 0., 5. 
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Hypoxylon multiforme Fi% Monk Wood, rubiginosum (Pers.) 

Fr. 0., fuscum (Pers.) Fr. 5., C.y 0,, F., coccineum 
(Bull) Fr. a, 5. 

Daldinia concentrica (Bolt.) Ces. & de Not B. 

Ustulina vulgaris Tul. C., 0. 

Xylaria hypoxylon (Linn.) Grev. B,, C., 0., S. 

Phyllachora graminis (Pers.) Fckl. B., (?., junci (Fr.) Fckl. O. 

Dothidella betulina (Fr.) Sacc. B., S., ulmi (Duv.) Wint B., 5. 

Rhopographus pteridis (Sow.) Wint C., 0., 5. 

Phyilosticta mahoniana (Sacc.) Allescher, on Mahonia, S., 
’"primulicola Desm., on Primula veris, B., S. , 

Phoraa occulta Sacc., on cones of Picea excelsa, B,, scobina Cke., 
on Fraxinus excelsior, B,, sarothamni Sacc. C, 5., hys- 
terella Sacc., on Taxus baccata, S., complanata (Tode) 
Desm., on dead sterns of Angelica sylvestris, O., S., 
strobiligena Desm. var. microspora Sacc., on cones of 
P intis sylvestris, B. 

'Macroplioma strobi (B. & Br.) Berl. & Vogl., on leaves of Pinus 
ausiriacus, 5. 

Neottiospora caricum Desm., on Car ex fendula, C. 

Cytospora abietis Sacc., on Larix, S., laurocerasi Fckl. C, 

■^Ascochyta primulae Trail B., S., tteretiuscula Sacc. & Roum., 
on Luzula, S, 

Stagonospora typhoidearum (Desm.) Sacc., on Tyfha, S. 

Septoria primulae Bucknall B., 5., rubi Westend. 5., violae 
Westend. S. 

+Phlyctaena fraxini J. W. Ellis B. 

Melanconium sphaeroideum (Link) Sacc. on Alnus, 0., bicolor 
F{^^^onBettila,B.,C,,0, 

Oidium monilioides (Nees) Sacc. j 5., D., alphitoides GrifiF. & 
Maul. 0, 

Trichoderma lignomm (Tode) Harz 5. 

Ovularia obliqua (Cke) Oudemn. 5. 

Sporotrichum flavissimum (Link) Sacc. 0, 

Botrytis cinerea (Pers.) Sacc. var. sclerotiophila Sacc. 0. 

Trichothecium roseum (Link) Fr. D. 

Diplocladium tenellum (Fr.) Mass. S, 

Torula monilioides Cda, 0. 

Zygodesmus fuscus Cda. D., 5. 

Cladqsporium herbarum (Pers.) Cda., on Scirf us sylvaticus, 5. 
Helminthosporium velutinum (Link) Sacc., exasperatum B. •& 
Br. Of 

Isaria farinosa (Dicks.) Fr. 0. 

Stysanus Stemonites (Pers.) Cda. 0., S, 

^ Both of these are probably only stages of Septoria primulae, J. W. Ellis, 
t This is a Septoria, the spores are more than one-septate, J. W. Ellis. 

4 :For description of this new species see p. 126. 
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Aegerita Candida (Pers.) Grev. 0. 

Tubercularia vulgaris (Tode) Tul S., O., S. 

Pionnotes uda (B. & Br.) Sacc. 

List of Mycetoma, 

, S.,==Brace’s, Leigh Wood \ Caughley -Wood ; 0. = Ockeridge^ 
Wood; 5. — Shrawley Wood 

Ceratiomyxa fruticulosa (MuelL) Macbr. (syn. C. mucida 
Schroet) 5., C,, S. 

Badhamia utricularis (Bull.) Berk O.y S, 
panicea (Fr.) Rost 5. 

Pliysarum viride (Bull) Pers. 5., 0. 

nutans Pers. C.;, (9., S. 

Fuligo septica (Linn.) Gmelin 0., 5. 

Craterium minutum (Leers) Fr. (syn. C. pedunculatum Trent.) 

B.yC, 

leucocephalum (Pers.) Ditm. C., 0. 

Diderma effusum (Schwein.) Morg. (syn. Chondrioderma reticu- 
latum Rost.) C. 

Didymium squamulosum (A. & S.) Fr. (syn. D. effusum Link) 

B, , C., S. 

Stemonitis fusca Roth. (9., S, 

fiavogenita Jahn (syn. S. ferruginea Ebreiib.) (9. 
Comatricha nigra (Pers.) Schroet. (syn. G. obtusata Preuss) 5., 
C., a, 5. 

pulchella (Bab.) Rost (syn. C. Persoonii Rost.) 5., 
var. fusca Lister 5. 
typhoides (Bull.) Rost. 0, 

Enerthenema papillatum (Pers.) Rost. (syn. E. elegans Bowm.) 

a 

Reticularia Lycoperdon Bull. (9. 

Lycogala epidendrum (Linn.) Fr. (syn. L. miniatum Pers.) B., 

C. , 0., S. 

Trichia afiims de Bary. 0., S. 
persimilis Karst (9. 
scabra Rost S. 
varia Pers. B. C. 

decipiens (Pers.) Macbr. (syn. T. fallax Pers.) t9., S. 
Botrytis Pers. 5. 

Hemitrichia Vesparium (Batsch) Macbr. (syn. H. rubiformis 
Pers.) C. 

clavata (Pers.) Rost C. 

Arcyria ferruginea Sauter S. 

cinerea (Bull.) Pers. (syn. A. albida Pers.) 0. 
denudata (Linn.) Sheldon (syn. A. punicea Pers.) <9. 
incarnata Pers. (9. 

nutans (Bull.) Grev. (syn. A. flava Pers.) 0, 

Perichaena corticalis (Batsch) Rost, (syn. P. populina Fr.) 5. 
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THE FORRES FORAY. 

JOINT MEETING WITH THE CRYPTOGAMIC SOCIETY OF 

SCOTLAND. 

I2th to the igth September, ip/ 2 . 

The sixteenth annual week’s fungus foray of the British Myco- 
logical Society was held at Forres, in conjunction with the 
Cryptogamic Society of Scotland. The Moray Arms Hotel was 
constituted the headquarters for the meeting and there the mem- 
bers assembled on T hursday, the 12th of September. Some of 
the members had arrived at Forres earlier in the week, and their 
collections of fungi were placed on exhibition in the room 
reserved for this purpose. These included Armillaria robusta 
(A. ■& S.) Fr., Lycoperdon spadiceum Pers., Collybia distorta 
Fr., Tricholoma porteniosum Fr., Paxillus atrotomentosus 
(Batsch) Fr., Pholiota flammans Fr., Marasmius foetidus (Sow.) 
Fr., Cortinarius (Telamonia) gentilis Fr., Mycena sirobilina 
(Pers.) Fr., Inocybe Godeyi Gillet, and Boletus rugosus Fr. Mr. 
S. R. Price had sent some specimens of Micro glossum viride 
(Pers.) Gill, from the neighbourhood of Wellington, Somerset- 
shire. Dr. J. W. Ellis brought Onygena piligena Fr. from the 
Wirral district, and Mr. C. H. Spencer Perceval Clavaria rosea 
Fr. from Morpeth. 

On Friday, the 13th of September, the members started in 
brakes from the headquarters at 9-30 a.m. but it was well past 
mid-day before they reached Glenferness, distant some twelve 
miles away. The woods and grounds around Glenferness 
House were carefully searched and yielded specimens of 
Tricholoma iascivum Fr., Cortinarius (Phlegmacium) tri- 
itmphans Fr., Cortinarius (Phlegmacium) glaucopus (Schaeff.) 
Fr., Cortinarius (Dermocybe) camurus Fr., Cortinarms (Hydro- 
cybe) subferrugineus (Batsch) Fr., Pholiota flammans Fr., 
Paxillus giganteits (Sow.) Fr., Hydnum inibricatnm (Linn.) Fr., 
Helvella monachella (Scop.) Fr., and Dianema depressum 
Lister. 

In the evening, at nine o’clock, the President (Miss Gulielma 
Lister, F.L.S.) took the chair and the following officers were 
unanimously elected for the ensuing year: — ^Mr. A. D. Cotton, 
F.L.S,, President; Mr. D. A. Boyd, Vice-President; and Mr. 
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Carleton Rea, B.C.L., M.A., &:c., Hon. Secretary and Treasiirer. 
The Hon. Secretary reported that he had received an invitation 
from the Haslemere Natural History Society to visit their neigh- 
bourhood next year for the autumn foray, and that their fellow 
member Mr. E. W. Swanton had offered to make all the neces- 
sary arrangements for the meeting. This proposal was unani- 
mously accepted; the date^ was to be subsequently fixed by 
their Hon. Secretary after consulting Mr. E. W, Swanton and the 
Hon. Secretary of the Haslemere Natural History Society, but 
it was not to be later if possible than the last week in Sep- 
tember. Professor M. C. Potter, Sc. D., M.A., was appointed 
the delegate to represent the British Mycological Society both 
at the Birmingham meeting ofThe British Association in 1913 
and also at the “ premier Congres International de Pathologic 
Comparee a la Faculte de Medicin de Paris in October, 1912. 
Miss A. Lorrain Smith, F.L.S., reported that she had attended 
the Conference of Delegates of Corresponding Societies at the 
Dundee meeting of the British Association. As no adequate 
response had been received to the circular sent to the Societies 
(see Tr. Bri. Myc. Soc. p. 300, vol. III.) it was resolved that it 
should be re-issued to the delegates of the Affiliated Societies. 
Attention was then drawn to the Report of the Agricultural 
Educational Association (Biology Committee). This Report 
gives a list of thirty-two very common and well-known fun- 
goid diseases ; a strong doubt was expressed as to the correct- 
ness of the record oi F omes annosus Fr. on Hawthorn. 

The Hon. Treasurer reported that their credit balance at the 
post office savings bank at that date amounted to ;^34. 4s. gd. ; 
that the number of members enrolled was one hundred and six ; 
and that six new members had been elected since the last 
autumn foray, namely, Colonel T. Jermyn, Indian Army, West- 
field, South Road, Weston-super-Mare ; Mr, Vincent Tothill, 
London Hospital, London, E. ; Mr. Malcolm Wilson, D.Sc., 
A.R.C.S., F.L.S., Royal Botanic Gardens, Edinburgh ; Professor 
J. H. Priestley, B.Sc., F.L.S,, Botanical Department, University 
of Leeds ; Rev T. J. Sewell, M.A., Lynsted Vicarage, Kent ; 
and Mr. F. A. Mason, F.R.M.S., Member of the Society of Public 
Analysts, The Laboratory, 3, Queen’s Square, Leeds. The 
President then in feeling terms referred to the loss their society 
had suffered by the death of Dr. W. Watson, Deputy Surgeon 
General. 

On Saturday, the 14th of September, an early start was made 
from the railway station by the 8-10 a.m. train for Aviemore 
and the ancient pine forest of Rothiemurchus. On arrival there 

* The date selected for the autumn foray is Monday to Saturday, the 22nd to 
the 29th pf September, 1913. 
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at 9-25, our fellow member Mr. Angus Grant, who is intimately 
acquainted with this district, led the members to a bridge over 
the river Spey. A saw yard was visited on the way where some 
specimens of Hygrophorus fuscoalbus (Lasch) Fr. were col- 
lected Rothiemurchus Forest was next explored and yielded 
some nice examples of Hydnum scabrosum 'Ft.y Hydnum com- 
pachan (Pers.) Fr., Hydnum ferrugineum Fr., Hydnum zona- 
turn (Batsch) Fr., Pholiota caperata (Ptxs) Px., Hypkoloma dis- 
per sum Fr., Boletus pinicola (Vitt.) Rea, Amanita porphyria 
(A. & S.) Fr., Armillaria robusia (A. & S.) Fr., Tricholoma 
ustale Fr., Clavaria luteoalba ^tZy Polystictus Montagnei Fr., 
Trametes pint (Thore) Fr., Leptoderma iridescens G. Lister, 
Colloderma oculatum (Lippert), G. Lister, minima Pers. 

and Z. punlla Schrad. The Spey was recrossed and on 
an adjoining sawdust heap Boletus sulphur eus Fr. and 
Paxillus panuoides Fr. were found. The portion of Rothie- 
murchus Forest adjacent to Loch-an-Eilean was next carefully 
searched. The members returned by the 6-50 p.m. train from 
Aviemore and arrived at Forres at 8-1 p.m. 

On Monday, the i6th of September, the members journeyed to 
Nairn by the 8-34 a.m. train, from whence they were conveyed in 
brakes to the entrance gates of Cawdor Castle. The woods on 
either side of the Hermitage Burn were carefully worked. 
The following are the most noteworthy finds of the day: — 
Lepiota lenticularis (Lasch) Fr., Tricholoma columbetta Fr., 
Gomphidius gracilis Berk., Cordyceps ophioglossoides (Ehrh.) 
Fr., Inocyhe Godeyi Gillet, Russula aeruginea Fr., Cortinarius 
(Inoloma) callisteus Fr., Cortinarius (Myxacium) pluvms 
Fr., Cortinarius (Inoloma) argentafus (Pers.) Fr., Androsaceus 
Hudsoni (Berk.) Pat., Pleurotus porrigens (Pers.) Fr., Boletus 
cal opus Fr., Boletus purpureus Fr., Boletus vaccinus Fr., 
Biderma asteroides Lister, Didyniium dubium Rost, and Lam- 
proderma echinulatum Rost, 

In the evening, after the Club dinner, at nine o'clock, Miss 
Gulielma Lister, F.L.S., delivered her presidential address en- 
titled '' The past Students of Mycetozoa and their Work ” (see 
p. 44). The same evening Mr. R. H. Compton, M.A., Caius 
College, Cambridge, was unanimously elected a member of 
the Society. 

On Tuesday, the 17th of September, the morning was devoted 
to the critical examination of the specimens collected on the 
previous day, and at eleven o'clock a start was made from the 
headquarters for Cluny Hill, which dominates the town of 
Forres. Here a photograph of the members, which is reproduced 
in this number of the Transactions, was taken by a professional 
photographer. The members then dispersed in all directions in 
their quest for fungi, The following species were obtained ; — 
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Collybia distort a Fr., Tricholoma port ento sum Fr., Paxillus 
atrotomeniosus (Batsch) Fr., Paxillus lepista Fr., Marasmius 
f oeiidus (Sow 1) Fr., Pholiota flammans Fr., Rtissida incarnaia 
Quel., Amanita porphyria (K. & S.) Fr. and Cortinariiis (Tela- 
monia) gentilis Fr. At two o’clock the walk was continued to 
the grounds of Sanquhar House, distant about heilf-a-mile away, 
but the woods and pastures yielded only a few noteworthy 
specimens, namely, Tricholoma carneuni (Bull.) Fr., Psaliota 
pur pur as cans Cke. and Gomphidius 7nacidatus (Scop.) Fr, 
Another section of the members, under the leadership of the 
President, drove down to the Culbin Sandhills, and were re- 
warded with the subjoined finds : — Inocybe abjecta Karst 
(new to Britain), Tricholoma bufonium {Vevs) Fr., Cortinarius 
(Telamonia) limonius Yr., Marasmius cauiicinalis (With.) Fr., 
Micro glossum arenarium Rostrup (new to Britain), Xylaria 
Tulasnei Yi\<.t., Amaurochaete fuli gino s a (Sow 1) Macbr. and 
Dianema corticaimn Lister. 

In the evening, at nine o’clock, Mr. J. Ramsbottom, BA., read 
a paper on “ The History of the classification of the Uredin- 
aceae ” (see page 77). 

On Wednesday, the 19th of September, after the specimens 
collected on the previous day had been examined, the members 
entered the brakes at eleven o’clock and drove to Sluie on the 
Findhorn river. The right bank of this picturesque stream was 
explored up to the bridge that crosses the river Divie. An 
abundant growth of fungi was present everywhere, amongst 
which we may enumerate Tricholoma sejunctum (Sow Yx.pietc.- 
rotus acerosus Fr., Tricholo^na ustale Fr., Boletus pinicola 
(Vitt.) Rea., BoleHis pachypus Fr., Sparassis crispa (Wulf.) Fr., 
Cortinarius (Telamonia) macropus (Pers.) Fr., Cortinarius 
(Telamonia) bivelus Fr., Cortinarius (Hydrocybe) damascenus 
Fr., Cortinarius (Derinocybe) raphanoides (Pers.) Fr., Fla7n- 
mula rubicundula Rea, and Russula caerulea (Pers.) Fr, The 
carriages were re-entered at Divie Bridge and the drive con- 
tinued past Daltulich Bridge to the southern portion of Darn- 
away Forest. It was now getting somewhat late and only a 
hurried examination of the Forest was possible, but the bag 
was found to include Mycena atromar ginata Fr., Cortinarius 
(Hydrocybe) dolabratus Fr., Cortinarius (Telamonia) ileo- 
podius (Bull.) Fr., Geo possum ophioglossoides (Linn.) Sacc. 
(~G. glabrum Pers.), Clavaria luteoalba Rea and Badha^nia 
ruhiginosa (Chev.) Rost. var. dictyospora Lister. 

In the evening, on the conclusion of the Council and business 
meetings of the Cryptogamic Society of Scotland, Mr. D. A. 
Boyd read a paper Notes on the Fungus Flora of the Moray 
District ” (see page 66). 

Heartjr votes of thanks were passed to the Earls of Cawdor 
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and Moray, Sir William Gordon Gumming, Sir Alfred Monde, 
M.P., Mr. Edwards of Sanquhar, and Mr. J. P. Grant of Rothie- 
murchus, for the kind permission they had given the members 
to visit their woods and policies, and to their factors, 
Messieurs William Fenwick, William Munro, James Pearson, 
J. S. Robertson, and J. S. Leask, for the arrangements they 
had made for conducting the members through the estates ; 
special thanks were voted to Mr. J. S. Leask for the great 
trouble that he had taken in arranging the details of the pro- 
gramme for the Forres foray, and to the trustees of the Falconer 
Museum for so kindly placing that institution and their myco- 
logical works at the disposal of our members. Mr. George H. 
Ogilvie, B.Sc., Indian Forest Service, Burmah, of Westlands, 
Broughty Ferry, N.B., was unanimously elected a member. 

On Thursday, the 20th of September, the early part of the 
morning was devoted to the elucidation of critical species. At 
eleven o’clock the members started in brakes for Blair’s Loch, 
some three miles away. Here the carriages were dismissed and 
the members spread out in various directions to explore the 
recesses of the Altyre Woods. Late in the afternoon they re- 
assembled at the headquarters. The records for the day 
included Boletus scaber (Bull.) Fr. var. aurantiacus (Bull.) Fr., 
Mycena atroinarginata Fr., Tricholoma virgatum Fr., Boletus 
pinicola (Vitt.) Rea, Cortinarius (Hydrocyhe) stibferrugmeus 
(Batsch) Fr., Hypholoma dispersimt Fr., Mitmla cucullata 
(Batsch) Fr., Cortinarius (Inoloryta) tofkaceus Fr., Sistotrema 
confLuens (Pers.) Fr., Amanita porphyria (A. S.) Fr., Fleurotus 

corticatus Fr., Hydnum nigrum Fr., Hydmim aurantiacum 
(Batsch) Fr., Hydnum ferrugineum Fr., Helvella lacunosa 
(Afz.) Fr., Melachroia ( ^Humaria) xanthomela (Pers.) Boud., 
Boletus reticulatus (Schaeff.) Boud., and Boletus rugosus Fr. 

Seven hundred and twenty-six species of fungi were collected 
during the foray. The Hon. Secretary has to thank our Vice- 
President (Mr. D. A. Boyd), Dr. J. W. Ellis, Mr. A. D. Cotton, 
Miss E. M. Wakefield and Sir Henry Hawley, for their kind 
assistance in preparing the subjoined list. 


COMPLETE LIST OF FUiSIGI GATHERED 
DURING THE FORAY. 

Species noted only at one or two places are marked 

Altyre Woods ; C. === Cawdor Castle Woods; C/. = Cluny Hill, 

Forres ; i>. = Darnaway Forest; F. = Findhom River between 

Sluie and Divie Bridge; G. = Glenferness House ; F. = Rothie- 

murchus Forest; and S, = Sanquhar Woods. 

Amanita phalloides (Vaill.) Fr. C., verna (Bull) Fr. (7., mappa 
(Batsch) Fr. A., C., R., 5., porphyria (A. & S.) Fr. A,, 
CL, R., aureola Kalchbr. 4., muscaria (Linn.) Fr., var. 
formosa Gonn. & Rab., rubescens Fr., nitida Fr. F. 

Amanitopsis vaginata (Bull) Roze 4., F., G,, S., fulva (Schaeff.) 
W. G. Sm. C., strangulata (Fr.) Roze D. 

Lepiota procera (Scop.) Fr. F., rachodes (Vitt.) Fr. C/., 4., 
excoriata (Schaeff.) Fr., cristata (A. & S.) Fr. 4., car- 
charias (Pers.) Fr., amianthina (Scop.) Fr., lenticularis 
(Lasch) Fr., C, 

Armillaria robusta (A. & S.) Fr. 4., F., F., mellea (Vahl) Fr. 

Tricholoma equestre (Linn.) Fr. 4., F., sejunctum (Sow.) Fr. F., 
portentosum Fr., resplendens Fr., albobrunneum (Pers.) 
Fr., ustale Fr. F., F., rutilans (Schaeff.) Fr., columbetta 
Fr. F., CL, imbricatum Fr. 4., F/,, F., vaccinmn Fr. CL, 
G., 4., terreum (Schaeff.) Fr., argyraceum (Bull) Fr. 
CL, saponaceum Fr., var. squamosum Gke., murinaceum 
(Bull.) Fr. F, virgatiim Fr. 4., F., sulphureum (Bull) 
Fr., bufonium (Pers.) ¥i. A., Culbin Sandhills, las- 
civum Fr. F., carneum (Bull.) Fr. S., album (Schaeff.) 
Fr., glaucocaniim Bres., Fi, CL, G., nudum (Bull.) Fr., 
melaleucum (Pers.) Fr. CL, R., S., var. phaeopodium 
(Bull.) Quel. Culbin Sandhills. 

Clitocybe nebularis (Batsch) Fn, clavipes (Pers.) Fr., odora 
(Bull) Fr. F., viridis (With.) Fr., cerussata Fr. D., R., 
dealbata (Sow.) Fr. F., infundibuliformis (Gaertn.) Fr., 
geotropa (Bull) Fr. A., inversa (Scop.) Fr. F., 4., fiac- 
cida (Sow.) Fr. 4., cyathiformis (Bull) Fr., metachroa 
Fr., ditopoda Fr., fragrans (Sow.) Fr. F. 

Laccaria laccata (Scop.) B. & Br., var. amethystina (Vaill.) B. & 
Br., tortilis (Bolt.) B. & Br. 

Collybia radicata (Relh.) Fr., CL, F., platyphylla Fr., fusipes 
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(Bull.) Fr. C., maculata (A. & S.) Fr., distorta Fr.A4., 
67., butyracea (Bull.) Fr., velutipes (Curt) Fr. 7?., stipi- 
taria Fr. CL, eonfluens (Pers.) Fr. A,, C., (?., tuberbsa 
(Bull.) Fr., tenacella (Pers.) Fr. A., 6*/., rancida Fr. 

C., atrata Fr. C., CL, D,, R. 

Mycena Iris Berk. C., elegans (Pers.) Fr. CL, .Z?., atromargiiiata 
Fr. A., D., rubromarginata Fr. CL, strobilina (Pers.) Fr. 
A., C., CL, R., rosella Fr. F., pura (Pers.) Fr., flavoalba 
Fr. CL, lactea (Pers.) Fr. G., rugosa Fr., galericulata 
(Scop.) Fr., polygramma (A.&S.) Fr. .4., atroalba (Bolt) 
Fr. F., alcalina Fr., ammoniaca Fr. amicta Ft. CL, 
R, debilis Fr. A., haematopoda (Pers.) Fr. A., C., G., S., 
galopoda (Pers.) Fr. D., sanguinolenta (A. & S.) Fr. C., 
epipterygia (Scop.) Fr. C., F,, pelliculosa Ft. Culbin 
Sandhills, vulgaris (Pers.) Fr., tenerrima Berk. F., dis- 
coY^oda.'Liv. Culbin Sandhills. 

Omplialia rustica Fr. C., F., umbellifera (Linn.) Fr. A., C., G., R., 
fibula (Bull.) Fr. C, var Swartzii Karst. F, integrella 
(Pers.) Fr. S. 

Pleurotus corticatus Fr. A., acerosus Fr. F, porrigens (Pers.) Fr. 
A., C., F., applicatus (Batsch) Fr. R. 

Hygrophorus ebumeus (Bull.) Fr., cossus (Sow.) Fr. C., hypothe- 
jus Fr., fuscoalbus (Lasch) Fr. R., agathosmus Fr., pra- 
tensis (Pers.) Fr., virgineus (Wulf.) Fr., niveus (Scop.) 
Fr,, laetus (Pers.) Fr. C., K., R., vitellinus Fr. CL, coc- 
cineus (Schaeff.) Fr., miniatus Fr. R., turundus Fr. A., 
puniceus Fr. 4., F, conicus (Scop.) Fr., clilorophanus 
Fr. 4., psittacinus (Schaeff.) Fr., unguinosus Fr. F. 

Lactariiis torminosus (Schaeff.) Fr. 4., C., turpis (Weinm.) Fr., 
pubescens Fr., blennius Fr., uvidus Fr., pyrogalus 
(Bull.) Fr., chrysorheus Fr. A., C., piperatus (Scop.) 
Fr. G., vellereus Fr., deliciosus (Linn.) Fr., pallidus Fr. 
C. F., quietus Fr., aurantiacus (FI. Dan.) Fr., vietus 
Fr., rufus (Scop.) Fr., glyciosmus Fr., serifluus (DC.) 
Fr. A., mitissimus Fr. 4., C., CL, F., subdulcis (Bull.) 
Fr. . ■ 

Russula nigricans (Bull.) Fr. C., G., adusta (Pers.) Fr. CL, G., 
chloroides (Krombh.) Bres. C., mustelina Fr., olivascens 
Fr. F., rosacea Fr. 4., sardonia Bres., caerulea (Pers.) 
Fr., Cl., F., K., drimeia Cke. ( = expallens Gillet), in- 
carnata Quel. C/., virescens (Schaeff.) Fr. Cl,, cuti~ 
fracta Cke., lepida Fr. 4., rubra (DC.) Fr. 4., 
C., olivacea (Schaeff.) Fr. F., Cl., vesca Fr. R., 
cyanoxantha (Schaeff.) Fr., heterophylla Fr. A., C., 
CL, R., galochroa Fr. R., foetens (Pers.) Fr., fellea 
Fr., Queletii Fr. A., CL, emetica Fr., fallax (Schaeff.) 
Fr. CL, ochroleuca (Pers.) Fr., citrina Gillet C., CL, 
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aeruginea Fr. C;, C/., fragilis (Pers.) Fr. var. nivea Cke., 
van violacea Cke., nitida (Pers.) Fr. R., van ciiprea 
(Krombh.) Fn ^4., alutacea (Pers.) Fn, ochracea (Pers.) 

v ' Fn ; ' 

Cantbarelliis cibariixs Fn, aurantiacus (Wulf) Fn i?., umbonatiis 
(Gmel) Fn G., tubaeformis (Bull.) Fn G., G., iiifimdk 
buiiformis (Scop.) Fn F. 

Nyctalis parasitica (Bull.) Fn G/., F. 

Marasmius peronatus (Bolt.) Fn F., oreades (Bolt.) Fn, foetidus 
(Sow.) Fn G/., ramealis (Bull.) Fn, cauticinalis (With.) 
Fn Culbin Sandhills, 

Androsaceus rotula (Fn) Pat., A.^ G., androsaceus (Linn.) Pat, 
Hudsoni (Berk.) Pat. G., epipbylloides Rea G., D, 

Lentintis cochleatus (Pers.) Fr. near Forres. 

Panus conchatus. (Bull.) Fn F., stypticus (Bull.) Fr. 

Lenzites betulina (Linn.) Fn, flaccida (Bull.) Fn, saepiaria 
(Wulf) Fn 

Pluteus cervintis (Schaeff.) Fr. 7?., 5. 

Entoloma lividum (Bull.) Fn G/., Z?., porphyrophaeum Fn 7?., 
ameides B. & Bn 7?., jubatum Fn A.^ costatum Fn G., 
sericeum (Bull.) Fn, nidorosum Fn A., G., G. 

Clitopilus prunulus (Scop.) Fn G., popinalis Fr. Find horn 
Village, 

Leptonia lampropoda Fn 7?., formosa Fr. F., sericella (Fr.) 
Quel. G. 

Nolanea pascua (Pers.) Fn, pisciodora (Ces.) Fn G., 7?. 

Claudopus variabilis (Pers.) W. G. Sm. R. 

Pholiota caperata (Pers.) Fn 7?., praecox (Pers.) Fn G/., squar- 
rosa (Mtill.) Fn G., G., 7?., spectabilis Fn, flammans Fn 
A., CL, G., mutabilis (Schaeff.) Fn, marginata (Batsch) 
Fn A., G. 

Inocybe hystrix Fn, cincinnata Fr. G., 7?., pyriodora (Pers.) Fn, 
flocculosa Berk. .4., GF, maritima Vx. Culbin Sandhills, 
rimosa (Bull) Fn, eutheles B. & Bn G., abjecta Karst 
Culbin Sandhills, Godeyi Gillet A., G., CL, fastigiafta 
(Schaeff.) Fr. G., geophylla (Sow.) Fn, van violacea Pat. 

Hebeloma fastibile Fn, glutinosum (Lindg.) Fn 4., CL, S., 
mesophaeum Fn G., GF, 7?., crustuliniforme (Bull.) Fr. 
G., F., elatum (Batsch) Fr. G. 

Flammula carbonaria Fr. D., 7?., rubicundula Rea 7?., F., inopoda 
Fn G., CL, sapinea Fn 

Naucoria melinoides (Bull.) Fn GF, F., G., escharoides Fr. 7?. 

Galera tenera (Schaeff.) Fn. hvpnorum (Schrank) Fn van 
sphagnorum (Pers.) Fn R. 

Tubaria furfuracea (Pers.) W. G. Sm, 

Crepidotus alveolus (Lasch) Fn G., 7?., mollis (Schaeff.) Fr.^ 

Cortinarius (Phlegmacium) triumphans Fn GF, F., G., claricolor 



Fr. Forres, varius (Schaeff.) Fr. F., Jargus 
(Buxb.) Fr. (7., glaucopus (Schaeff.) Fr. G., pur- 
purascens (Batsch) Fr. CL, prasinus (Schaeff.) 
Fr. CL 

(Myxacium) mucosus (Bull.) Fr., collinitus (Pers.) 
Fr. Cl,, elatior Fr. A., F., K, S., vibratilis Fr. CL, 
pluvius Fr. C, 

(Inoloma) argentatus (Pers.) Fr. C., alboviolaceus 
(Pers.) Fr., tophaceus Fr. A., callisteus Fr. A., 
C,, pholideus Fr. 

(Dcrmocybe) ochroleucus (Schaeff.) Fr. A., C,, R., 
tabularis (Bull) Fr., camurus Fr, G., caninus Fr., 
azureus Fr, A,, anomalus Fr., lepidopus Cke. A., 
F,, miltinus Fr., sanguineus (Wulf) Fr. F., cin- 
naraomeus (Linn.) Fr., semisanguineus Fr., 
raphanoides (Pers.) Fr. A., F. 

(Telamonia) macropus (Pers.) Fr. F., bivelus Fr. F., 
bulbosus (Sow.) Fr. A,, F,, torvus Fr., armillatus 
Fr., limonius Fr. i?., Culbin Sandhills, helvolus 
(Bull.) Fr. Cl., G,, hinnuleus (Sow.) Fr., gentilis 
Fr. A., CL, R., brunneus (Pers.) Fr. A,, CL, F,, 
R., S., brunneofulvus Fr. C., iliopodius (Bull.) 
Fr. D., F., R., hemitrichus (Pers.) Fr., A., Cl., F., 
rigidus (Scop.) Fr. A., C,, Cl,, F., paleaceus 
(Weinm.) Fr. A,, C., Cl., R. 

(Hydrocybe) subferrugineus (Batsch) Fr. A., G,, F., 
7?., armeniacus (Schaeff.) Fr. A., CL, damascenus 
Fr. F., satuminus Fr. Cl., castaneus (Bull.) Fr. 

F., uraceus Fr. R., dolabratus Fr. D., F., 
leucopus (Pers.) Fr. A,, CL, F., R., S., erythrinus 
Fr. F., decipiens (Pers.) Fr., germanus Fr. A., 
ohtnms Fr. C., F., R., Culbin Sandhills, 

(Pers.) Fr. D., F. 

Paxillus giganteus (Sow.) Fr. (r., R., lepista Fr. CL, involutus 
(Batsch) Fr., atrotomentosus (Batsch) Fr., panuoides 
Fr. R.^ 

Psaliota arvensis (Schaeff.) Fr. C?//^ 2 ;^ Sandhills, purpurascens 
Cke. 5., xanthoderma Genev. C., campestris (Linn.) Fr., 
silvicola (Vitt.) Fr. G., baemorrhoidaria Kalchbr. A., 
CL, 7?., comtula Fr. 

Stropharia aeruginosa (Curt.) Fr., albocyanea (Desm.) Fr. C., CL, 
coronilla (Bull.) 'Fr., squamosa Fr. CL, D., Worthing- 
tonii Fr. A., R,, semiglobata (Batsch) Fr. D., R. 

Hypholoma sublateritium (Schaeff.) Fr., capnoides Fr., epixan- 
thum (Paul) Fr., fasciculare (Huds.) Fr., dispersum Fr. 
A,, C,, .CL, F., ??,, lacrymabundum Fr. C., velutinum 
(Pers.) Fr. (f., 5,, appendiculatum (Bull.) Fr. A., hydro- 
philum (Bull.) Fr. R, 
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Psilocybe sarcocephala Fr. semilanceata Fr. D., foenisecii 
(Pers.) Fr. R, 

Psatliyra corrugis (Pers.) Fn, gyroflexa Fr. A., bifrons Berk A,. 

semivestita B. & Br. Jabrillosa (Pars.) Fr. A.^' C,, CL, 
R,S. 

Bolbitius titubans (Bull.) Fr. F, 

Coprinus comatus (FI. Dan.) Fr., atramentarius (Bull.) Fr., 
cinereus Fr. Ci., R,, niveus (Pers.) Fr., micaceus (Bull) 
Fr., ephemerus (Bull.) Fr., plicatilis (Curt.) Fr. S. 

Panaeolus sphinctrinus Fr. CL, campanulatus (Linn.) Fr., papili- 
onaceus (Bull.) Fr. A, 

Anellaria separata (Linn.) Karst, Find horn V ill age. 

Psathyrella gracilis (Pers.) Fr., atomata Fr., disseminata (Pers.) 
Fr. A.,C. 

Gomphidius glutinosus (Schaeff.) Fr. A.yC., G., roseus (Fr.) Quel. 

A., viscidus (Linn.) Fr., macuiatus (Scop.) Fr, S., gracilis 
Berk C., CL 

Boletus luteus Fr., elegans (Schum.) Fr., bovinus (Linn.) Fr., 
badius (Linn.) Fr., piperatus (Bull) Fr. CL, variegatus 
(Swartz) Fr., sulphureus Fr. R., chrysenteron (Bull.) Fr. 
A., C., S., subtomentosus (Linn.) Fr., calopus Fr., C., 
67., pachypus Fr. F., edulis (Bull.) Fr., reticulatus 
(Schaeff.) Boud. A., pinicola (v^itt) Rea A., CL, C., 
F., vaccinus Fr. A., C., CL, R., S., luridus (Schaeff.) 
Fr, C., CL, F., purpureus Fr. 6'., versipeliis Fr., scaber 
(Bull.) Fr., var. aurantiacus (Bull.) Fr. A., rugosus Fr. 
A. 

Fistulina hepatica (Huds.) Fr. 

Polyporus Schweinitzii Fr. A., C., F., R., squamosus (Huds.) Fr., 
calceolus (Bull.) Quel, Cl., S., nummularius Fr. A., 
varius (Pers.) Fr. A., sulphureus (Bull.) Fr., fragilis Fr. 
CL, caesius (Schrad.) Fr. C., adustus (Willd.) Fr., 
amorphus Fr. A., C., CL, G., hispidus (Bull.) Fr. C., 
betulinus (Bull) Fr. 

Femes nigricans Fr., annosus Fr. 

Polystictus Montagnei Fr. A., R,, perCnnis (Linn.) Fr. C., R., 
radiatus (^Sow.) Fr., versicolor (Linn.) Fr., velutinus 
(Pers.) Fr. A., C/., abietinus (Dicks.) Fr. A., CL, D., S. 

Poria vulgaris Fr. G., 5., mollusca (Pers.) Fr. A., C., mucida Fr. 

A., vaporaria Pers. A., 67., sanguinolenta Fr. A., C., 
blepharistoma B. & Br. A., terrestris (DC.) Fr. A., F. 

Trametes pini (Thore) Ft. G.^ R., mollis (Somm.) Fr. G. 

Daedalea quercina (Linn.) Fr. 

Merulius tremellosus (Schrad.) Fr, R., corium (Pers.) Fr. F., 
molluscus Fr. A., R., Culbin Sandhills. 

Porothelium confusum B. & Br. (j. 

Solenia anomala (Pers.) Fr. G., if., Sandhills. 
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Ptychogaster aibus Cda. C. 

Pfydnum inibricatum (Linn.) Fr. A., C., G., R.^ scabrosum Fr. R.^ 
repandum (Linn.) Fr., rufescens (Pers.) Fr. C., compac- 
turn (Pers.) P'r. A,, R., aurantiacum (Batsch) Fr. il., C/., 
ferrugineum Fr. A., F., R,, zonatum (Batsch) Fr. A.^ 
R., nigrum Fr. ^4., F,, melaleucum Fr. C/., auriscalpium 
(Linn.) Fr. A,y oeliraceum (Gmel.) Fr. C., alutaceuin Fr. 
A.y niveum (Pers.) Fr. A,, C., C/., G., farinaceum (Pers.) 
Fr. A, G. 

Sistotrema confluens (Pers.) Fr. A. 

Irpex obliquus (Sclir.) Fr. 

Radulum quercinum (Pers.) Fr. C, 

Phlebia radiata Fr. 5., vaga Fr. 

Grandinia granulosa (Pers.) Fr., mucida Fr. C., R, 

Odontia fimbriata (Pers.) Fr. 

Craterellus cornucopioides (Linn.) Fr. C., G, 

Sparassis crispa (Wulf) Fr, F, 

Thelephora laciniata (Pers.) Fr. A.y CL, G.y R. 

Stereum hirsutum (Willd.) Fr., purpureum (Pers.) Fr., sanguino- 
lentum (A. & S.) Fr. A.y G. 

Hymenochaete rubiginosa (Dicks.) Lev. S. 

Corticium lacteum Fr. A., sanguineum Fr. 4., R.y calceum (Pers.) 
Fr., trigonospermum^ Bres. 

Peniophora quercina (Pers.) Cke. Cl.y gigantea (Fr.) Massee R.y 
cinerea (Pers.) Cke. 4., C.y G.y velutina (DC.) Cke., in- 
carnata (Pers.) Massee A. 

Coniophora puteana (Schum.) Fr. 6^. 

Exobasidium vaccinii Woron. G., R. 

Clavaria muscoides (Linn.) Fr. Cl.y cinerea (Bull.) Fr. 4., C., Cl.y 
cristata (Pers.) Fr. 4., Cl.y G.y R.y rugosa (Bull) Fr. 4., 

C. y Cl.y G.y ubietma (Pers.) Fr. Cl.y fusiformis (Sow.) Fr. 
R.y luteoalba Rea 4., Z?., R., dissipabilis Britz. A., Cl.y 

D. y F.y argillacea (Pers.) Fr. Culbin Sandhills. 
Pistillaria quisquiliaris Fr. F. 

Auricularia mesenterica (Dicks.) Fr. R. 

Exidia recisa (Ditm.) Fr. 4., glandulosa (Bull.) Fr., albida (Huds.) 
Bref. A.y Cl. 

Phaeotremella pseudofoliacea Rea. 

Tremella mesenterica (Retz.) Fr. 4., Z>., indecorata (Somm.) Fr. 

C.y sarcoides W. G. Sm. 4., G.y R. 
Dacryom;^e^deliquescens (Bull) Duby., stillatus (Nees) Fr. 4., 

Calocera viscosa (Pers.) Fr., stricta Fr. C.y D.y G. 

Ithyphallus impudicus (Linn.) Fisch 4., F., F. 

Mutinus caninus (Huds.) Fr. 4. 

*For description, of this species see p. ii6. 


Nidularia pisiformis (Roth) T\x\,, on Rabbli dung, Culbin Sand- 
hills , 

Sphaerobolus stellatus (Tode) Pers. G,, R. 

Cyathus vernicosus (Bull.) DC. C. 

Grucibuluna vulgare Tul C., CL^ R, 

Bovista plumbea Pers., nigrescens P-ers. i?., 5. 

Lycoperdon periatum Pers., caeiatum (Bull.) Fr. i?., pyri forme 
(Schaeff.) Pers,, umbrinum Pers. A., CL, D., F., sacca- 
tum (VahL) Fr. A., R., spadiceum Pers. (=Cookei 
Mass.) A., Sandhills near Find horn Village. 

Uromyces fabae (Pers.) Schroter CL, F., S., polygoni (Pers.) 
Fuck. ^ a., F., S., trifolii (A. & S.) Wint. Cl., F., S., 
geranii (DC.) Otth. & Wartm. G., rumicis (Schum.) 
Wint. CL, F., S., alchaemillae (Pers.) Wint. CL, F., S. 

Puccinia galii (Pers.) Wint. CL, F., S., calthae Link {7/., F., S., 
lapsanae (Schultz) Fckl. CL, F., S., violae (Schum.) 
DC., CL, F., G., S., pimpinellae (Strauss) Mart. CL, F., 
S., graminis Pers. CL, F., S., rubigo-vera (DC.) Wint 
CL, F., R, S., obtegens (Link) Tul. (— suaveolens 
Rostrup) CL, F., S., hieracii (Schum.) Mart CL, F., S., 
centaureae Mart. CL, F., S., oblongata (Link) Wint. on 
Luzula sylvatica, C., CL, F., G., S., glomerata Grev. C/., 
F., R, S., arenariae (Schum.) Wint CL, F,, S., annularis 
(Strauss) Schlecht G. 

Phragmidium violaceum (Schultz) Wint. C., CL, Ctilbin Sand- 
hills, F., S., subcorticatum (Schrank) Wint. CL, F., S., 
rubi (Pers.) Wint. F., rubi-Idaei (Pers.) Wint. CL, F., S., 

Gymnosporangium juniperinum (Linn.) Fr. C., CL, F., R., S., on 
leaves of Pyrus Aucufaria. 

Melampsora farinosa (Pers.) Schrot. CL, F., G., S., vitellinae 
(DC.) Thiim. G., tremulae Tul. G., populina (Jacq.) 
Lev. CL, F., S., hypericorum (DC.) Schrot G., vaccini- 
orum (Link) Wint G., orchidi'-repentis (Plow.) Kleb. 
F., on leaves of Goody era re fens. 

Melampsoridium betulinum (Pers.) Kleb., C., CL, F., G., R, S. 

Cronartium ribicolum Dietr. CL, F., S. 

Coleosporium senecionis (Pers.) Fr. CL, Cutbin Sandhills, F., 
S., tussilaginis (Pers.) Klebahn tr/., F., S., campanulae 
(Pers.) Lev. (r., euphrasiae (Schum.) Wint Cl., F., 5. 

Milesia polypodii B. White G. 

Ustilago hypodytes (Schlecht) Fr. sands near Find horn 
Village, on Ammo f kila atenaria. 

Tilletia decipiens (Pers.) Korn R. 

Sphaerotheca castagnei Lev. J?. 

Podosphaera tridactyla (Wallr.) de Bary R, on Prunus Padus, 
myrtillina (Schub.) Kze. G., R, on oxyacan- 

thae (DC.) de Bary TT/.j F., S'. 



’ Erysiplie Martii Lev. C*/., F., S., umbel lifer arum de Bary 67., 

Uncinula aceris (DG.) Sacc. 67., F.^ (7., S, 

Microsphaera berberidis (DC.) Lev. C/., jP., S., grossulariae 
(Wallr.) Lev. C/., F., 5. 

Capnodium salicinum (A. •& S.) Mont. CL 

Nectria cinnabarina (Tode) Fr., coccinea (Pers.) Fr. A., epi- 
spbaeria (Tode) Fr. A., G., G. 

Hypomyces rosellus (A. &: S.) Tul. A., G., aurantius (Pers.) TuL 
. ■ A., CL ^ ■ 

Hypocrea rufa (Pers.) Fr. A., i?., gelatinosa (Tode) Fr. R. 
Claviceps purpurea (Fr.) Tub R. 

Cordyceps militaris (Linn.) Fr. A., CL, ophioglossoides (Ehrh.) 
Link A., 6’., D, 

Leptospora ovina (Pers.) Fckl. A. 

Melanomma pulvispyrius (Pers.) Fckl. A., C., CL, G., pulvisculum 
(Curr.) Sacc. 7?. 

Cucurbitaria berberidis (Pers.) Gray CL, F., S., laburni (Pers.) 

de Not CL, F, S., spartef de Not CL, F., G„ S. 
Stigmatea robertiani Fr. CL, F., G., S. 

Laestadia faginea (Aud.) Cke. & Phil. CL., F., S. 

Sphaerella rumicis (Desm.) Cke. CL, F., S., vaccinii Cke. R. 
Pleospora herbarum (Pers.) Rabh. A., F. 

Diaporthe Wibbei Nke. R. on Myrica gale. 

Melanconis stilbostoma (Fr.) Tul. Cl., F., G., R., S., aini Tul. Cl., 
R, S. , . ■ ' ' 

Diatrypella quercina (Pers.) Nke. A., CL., S. 

Diatrype stigma (Hoffm.) de Not A., CL., G., disciformis (Hoffm.) 
Fr. 6^., i?. 

Hypoxylon multiforme Fr. F., rubiginosum (Pers.) Fr. G., fuscum 
(Pers.) Fr., coccineum Bull. A., CL 
Ustulina vulgaris Tul. A., C., G. 

Xylaria hypoxylon (Linn.) Grev., Tulasnei Nke. CulMn Sand- 
hills on rabbit dung. 

Phyllachora heraclei (Fr.) Fckl. CL, F. ,S., junci (Fr.) Fckl. C/.> 
F., S., graminis (Pers.) Fckl. CL, F., S., angelicae (Fr.) 
Fckl. CL, F., S., podagrariae (Roth.) Karst. 6'/., F./ 
Dothidella betulina (Fr.) Sacc. A., CL, R. 

Dothidea sambuci (Pers.) Fr. R. 

Helvella lacunosa (Afz.) Phill. A., monachella (Scop.) Fr.A7; 
Leptopodia (= Helvella) elastica (Bull.) Boud. C. 

Acetabula vulgaris (Linn.) Fckl. A. 

Macropodia (= Helvella) macropus (Pers.) Fckl. A., C., CL., R. 
Rhizina inflata (Schaeff.) Karst. F. 

Galactinia (=Pezi2a) badia (Pers.) Boud. C., CL, F., S., succosa 
(Berk.) Cke. A. 
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Otidea onotica (Pers.) Fckl. CJ,^ F., R., cochleata (Lino.) 

Fckl. A. - 

Peziza (= Otidea) aurantia (Pars.) Fn A., C, 

Lachnea hemisphaerica (Wigg-) Gillet -4. 

Ciliaria (= Lachnea) scuteilata (Linn.) Quel. 6"., F.^ K,, 
umbrorum (Fr.) Boud. F, 

Perrotia (=Dasyscypha) flammea (A. & S.) Boudier R. 
Copi'obia (—Humaria) granulata (Bull) Gillet CL, F., R., S. 
Ascobolus stercorariiis ( = furfuraceus) (Bull) Schrot., G., S. 
Pyronema ( — Humaria) omphalodes (Bull.) Sacc. R, 

Geoglossum ophioglossoides (=:glabrum) (Linn.) Sacc. A., C., D, 
Microglossum arenarium Rostr. Culbin Sandhills, 

Spathularia clavata (Schaelf.) Sacc. R, 

Mitrula cucullata (Batsch) Fr. A. 

Leotia lubrica (Scop.) Fr. A,, F., R, 

Cudonieila (= Leotia) acicularis (Bull.) Schrdt A,, F. 
Ombrophila clavus (A. & S.) Fr. A,yC., G, 

Calycella ( = PIelotium) citrina (Hedwig) Boud. C. 

Melachroia (=:Humaria) xanthomela (Pers.) Boud. A. 

Coryne sarcoides (Jacq.) TuL, urnalis (Nyl.) Sacc. CL, F., G., R., 
S. ■ 

Bulgaria inquinans ( = polymorpha) (Pers.) Fr. F., G, 

Corynelia (= Coryne) atrovirens (Pers.) Boud A., C, 

Polydesmia ( ■— Belonidium) pruinosa (B, & Br.) Bond. C., R,, 
Calloria fusarioides (Berk.) Fr. F: 

Orbiiia leucostigma Fr. C., Cl,, xanthostigma Fr. A,, G. 
Sclerotinia Curre 3 /ana (Berk.) Karst. Culbm Sandhills, D., R., 
the sclerotium in fading culms of J uncus, 

Phialea firma (Pers.) Boud. ( = Ciboria ochroleuca (Bolt.) 
Massee) G., R, 

Chlorosplenium aeruginosum (Oed.) Fr. G. 

Helotium herbarum (Pers.) Fr. A., fructigenum (Bull.) Karst. 

C., G., epiphyllum (Pers.) Fr. A,, C., virgultorum (Vahl) 
Karst. CL, F., cyathoideum (Bull.) Karst. A., C., R, 
Dasyscypha virginea (Batsch) Fckl,, nivea (Hedw. fil.) Sacc. A., 
CL, crucifera (Phil.) Sacc, 1?.^ ciliaris (Schrad.) Sacc. C., 
acuum (A. & S.) Sacc. yd. 

Erinella apala (B, & Br.) Massee i?. 

Lachnella ( = Dasyscypha) sulfurea (Pers.) Quel. A. 
Ti'ichoscypha (= Dasyscypha) calycina (Schum.) Fckl. R. 
Plyaloscypha (—Dasyscypha) hyalina (Pers.) Boud. A., Cl,, G, 
Pyrenopeziza ( — Pseudopeziza) arenivaga (Desm.) Sacc. Culhin 
Sandhills, CL, F., S^y on Ammo phil a, rubi (Fr.) Rehm. 
R. 

Mollisia cinerea (Batsch) Karst., melaleuca (Fr.) Sacc. A,, C. 
Cenangium abietis (Pers.) Rehm. C/., F,, S. 

Scleroderris rubi (Lib.) Mass. 


■, $6 - 

Trochila laiirocerasi (Desm,) Fr. CL,F.^ G., S, 

Propolis faginea (Schrad.) Karst il., Cl. 

Stictis junci Karst C/., F., 5. 

Phacidium calthae Phil. CL, F, 5. 

Pseudopeziza ranunculi (Wallr.) Fckl. CL, F., G., 5, 

Stegia ilicis Fr. C., F/., F, S. 

Colpoma quercinum (Pers.) Wallr. G.^ R. 

Rhytisma acerinum (Pers.) Fr., salicinum (Pers.) Fr. CL; Culbin 
Sandhills, F., S. 

Dichaena quercina (Pers.) Fr. G.,R. 

Lophodermium pinastri (Schrad.) Chev. A., C., CL, F, G., R., 
arundinaceum (Schrad.) Chev. Culbin Sandhills, 
cladophilum (Lev.) Rehm G,, juniperinum (Fr.) de Not 
G., F 

Elaphomyces variegatus Vitt A,, C., D. 

Cystopus Candidas (Pers.) Lev. CL, F, R,, S. 

Phytophthora infestans (Mont) de Bary CL, F., S. 

Piasmopara nivea (Ung.) Schrot Ci., F, S. 

Peronospora calotheca de Bary CL, F., S., parasitica (Pers.) de 
Bary, CL, F„ S. 

Protomyces macrosporus Ung. CL, F., S., pachydermus Thum. 
CL, F,, S. 

Phyllosticta sambuci Desm. F/., F, G., S., ulmi West. CL, F, 5., 
mercurialis Desm. CL, F, 5. 

Phoma samararum (Desm.) Sacc. C., on Ask samaras, deusta 
Fckl, F., on Rhinanlkus. 

Cytispora Curreyi Sacc. CL, F, S,, on Larix, lauro-cerasi Fckl. 
CL, F, S., var. ramulorum Sacc. CL, F,, S, 

Darluca filum (Biv.) Cast. G. 

Diplodina ammophilae Trail Culbin Sandhills. 

Septoria gei Rob. & Desm. CL, F., S., stellariae Rob. & Desm. 
CL, F., S., petroselini Lib. CL, F, S,, stachidis Rob. & 
Desm. CL, F., S., scabiosicola Desm. CL, F, F, S., 
urticae Desm. & Rob. Culbin Sandhills, xo^dJ^ (Tyt%m.X 
Sacc. G, 

Phleospora aceris (Lib.) Sacc. G. 

Leptostroma juncacearum Sacc. C., on Luzula sylvatka (teste 
Dr. J. W. Ellis). 

Leptothyrium periclymeni (Desm.) Sacc. CL, F, S., alneum 
(Lev.) Sacc. CL, F, 5. 

Discella carbonacea (Fr.) B. & Br., CL, F,, S. 

Gloeosporium tiliae Oud F, fagi Desm. & Rob. CL, F,, S,, 
sal’icis West CL, F., S. 

Libertella faginea Desm. F 

Melanconium bicolor Nees Cl., F, G., S., sphaeroideum Link 
CL, F, F, 5. 

Asterosporium Hoffmanni Kunze Cl., F, S. 
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Cylindriiim flavovirens Bon. CL^F,yS. 

Oidium' erysiphoides' Fr. ■C'/., F.^ S., alpliitoides .Griff,. Matilb. 
A., C,, CLy F., 5., inonilioides Link F. 

Trichoderma lignorum Tode A., C., CLiF,,G,, R., S, 

Ovularia rufibasis (B. & Br.) Mass, i?., veronicae (FckL) Sacc. F/., 
F, S., obliqua (Cke.) Oud. CL,F., G„ S. 

Sepedonium , chrysospermum (Bull.) Fr. A., F, G. 

Didymaria didyma (Ung.) Schrdt F/., F., S. 

Ramularia violae Trail, on Viola sylvestrisy Cl.^ F., F., S., 
Winter! Thiirn., o?i OnoniSy CLy C td bin Sand kills y F, 
S.y heraclei Saec. CLy F., F., S., valerianae (Speg.) Sacc. 
CLy F.y S.y knautiac (Massal.) Bub. F/., F., S., 
Scabiosa arvensisy lampsanae (Desm.) Sacc. F/., F., S., 
taraxaci Karst. F/., F., S., variabilis Fckl. F/., F., S., 
on DigitaliSy calcea (Desm.) Ces. F/., F., F., S., 
Nepeia glechomay ajugae Niessl. F., plaiitaginis Ellis & 
Mart. F/., F., 5., plantaginea Sacc. & Berl. F/., F., S., 
pratensis Sacc. F/., F., F., S., urticae CLy Culbin 
S and hill SyF,y S. 

Zygodesmus fuscus Cda F. 

Fusicladium pirinum Fckl. F/., F, S., depressum B. & Br. CL, 
F.y S. 

Cercospora mercurialis Pass. , F/., F, S. 

Coniotliecium amentacearum Cda. F/., F., S., betiilinuni Cda. 
CLy F.yS. 

Fumago vagans Pers. G. , ■ , ■ 

Stilbella erythrocephala (Ditm.) Lindau F/., F, 5. 

Isaria arachnophila Ditm. Z[. 

Tubercularia vulgaris Tode A.y G. 

Aegerita Candida (Pers.) Grev. 
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MYCETOZOA FOUND DURING THE FUNGUS 
FORAY IN THE FORRES DISTRICT, SEPT. 
12th TO 20th, 1912, WITH THE DE- 

SCRIPTION OF A NEW SPECIES. 

PLATE I. 

By Gulielma Lister, F.L.S. 

After a wet summer the week of the Fungus Foray was one 
of almost continuous fine weather. These conditions seem to 
have been extremely favourable for the Mycetozoa. The wet 
months encouraged the development and growth of their “ plas- 
modium stage, and the succeeding dry weather caused many 
species to pass into the sporangium-stage. Apart from the 
favourable season, however, there can be no doubt that this 
district of Scotland, with its ancient pine forests and extensive 
mixed woods, is remarkably prolific in these organisms. Dur- 
ing the seven days of our search, eighty-one species were 
found, one of which appears to be new, while thirteen others 
had not before been recorded for Scotland and are what we 
have been accustomed to consider as rare. 

In the succeeding list of the species found, the localities we 
visited are referred to by the following abbreviations : — 

A. Altyre Woods (pine, spruce, larch, oak, ash, birch, &c.). 

C. Cawdor Woods (spruce, pine, oak, holly, &c., with an under- 

growth of whortleberry, grass and fern). 

Cul. Culbin Sands (pine woods). 

D. Darnaway Woods (oak and spruce). 

F. Woods on right bank of Findhorn, between Sluie and Divie 

Bridge (pine, spruce, oak, lime, &c.). 

G. Glenferness Woods (pine, spruce, birch, &c.). 

R. Rothietnurchus Forest (pine woods, with undergrowth of 
whortleberry, and a little boggy ground). 

* Indicates a new record for Scotland. 


Ceratiomyxa fruticulosa (Muell.) Macbr. C. 

Badhamia capsulifera (Bull.) Berk. A., C., F. Found on 
Hchen and bark on both dead and living oak boughs 
B. utricularis (Bull.) Berk. G. 


B. rubiginosa (Chev.) Rost. var. globosa D. 

'^Pkysarum mutabile (Rost?) Lister, F. On a twig among moss 
under spruce trees. 

P, viride (Bull) Pers. A. 

P, auriscalfium Cooke. F. A cluster of five sporangia 
matured on moss from orange-yellow plasmodium. 
This is the second British gathering of the species, the 
first having been made by the Rev. W. Cran a few 
weeks before near Skene, Aberdeen, on mossy trunks 
of living trees. 

P, niitmis Pers. A., C., Cul., D., F., G., R. Both the type and 
. var. leucophaeum were abundant. 

P. comfressum Alb. & Schw. C. On dead leaves and grass. 

^P, conglomeratmn (Fr.) Rost. C. i\bundant on holly leaves 
and grass. This species is distinguished by micro- 
scopic characters only from its near ally F. coniexiuni 
Pers., viz., by the peculiar structure of the sporangium- 
wall, and by the smaller smoother spores. 

P. vires cens Ditm. var, obscunmi Lister C. On holly leaves. 
This variety has only once before been recorded from 
Scotland. Prof. I. B. Balfour found it near Moffat 
in 1887. 

Fuligo septica Gmel. A., C., Cul., F., G., R. Many conspicuous 
bright yellow aethalia, some as much as nine inches in 
diameter, were seen on sawdust mounds by saw^-mills 
at Aviemore and the Culbin Sands. 

^F. muscorum Alb, & Schw. A. Found as apricot-coloured 
plasmodium, which matured to inconspicuous yel- 
lowish-grey aethalia after a few days. 

^F. cinerea (Schw.) Morgan var. ecorticata Lister C., R. Found 
as white plasmodium, and matured indoors. 

Cratermm minutum (Leers) Fries. A., C., Cul., G., R. 

C, leucocepkalum (Pers.) Ditmar. A., C. 

C. aiireum (Fr.) Rost. A. On lichen on the underside of an 

oak bough. The sporangia are more globose than 
usual, and the capillitium has more of a Badhamia 
character, the large pale yellow branching lime-knots 
being connected by few and short hyaline threads. 
The only other Scotch record that we have of this 
species seems to be a gathering made by Capt. Car- 
michael at Appin at least forty years ago. 

Leocarpus fragilis (Dickson) Rost. A., C., Cul., F., G., R. 

Diderma spumarioides Fr. C. On holly leaves; a small 
form, with scanty hypothallus. 

D. e-ffusum (Schw.) Morg. F. Abundant on heaps of dead 

brushwood, where the net-like plasmodiocarps ex- 
tended over several square inches. 



ochraceum G. F. Hoffm. F. Found on moss under larches 
as lemon-yellow plasmodiurn, and matured indoors. 
The only other British locality we know for this species 
is North Wales. 

D. radiatum (L.) Lister. A., R. 

D, niveuni (Rost.) Macbr. var. deflanatimi Lister. F. 

asteroidcs Lister. C., F. In the Cawdor woods the dark 
purple-brown sporangia were found in great abundance 
on dead holly leaves ; it was also found maturing from 
white plasmodium. In the Altyre woods it occurred 
on moss and fir-needles. These, and a small gathering 
on Equisctum stems, made by Mr, W. H. Burrell in 
Norfolk in February, 1911, are the only British records 
of the species we know of. This is the first knowledge 
we have of the colour of the plasmodium. 

'^Didy^nhim dtibuim Rost. C. On holly leaves. This species 
has till now only been recorded from the South of 
England and Bohemia. The flat white sporangia are 
perhaps overlooked, or mistaken for D. difforme, 

D, difforme (Pers.) Duby. C. 

D, melanosfermum (Pers.) Macbr. A., C., Cul., F., R. 

D, nigrifes Fries. A., C., Cul., F. 

D. clavus (Alb. & Schw.) Rost. C. 

D. squamulosiim (Alb. & Schw.) Fries. A., C. 

Mucilago s-pongiosa (Leysser) Morg. C., R. 
depidodcTfriG, tigTZHum> Rost. C., R. Found on 

Sphagnum and stumps of Conifers. 

Lepioderma iridescens G. Lister (Journ. Bot. LL, i). C, R. 
On pine bark and sticks. This species was first found 
in Bedfordshire in March,. 1892 ; it was again found in 
that county in December, 1894, and November, 1911. 
In the autumn of 1912 it was obtained from Miirren 
and the Jura Mountains in Switzerland, and now we 
have it in Scotland from two woods twenty miles apart. 
The membranous walls of the sporangium often include 
near the base, besides dark granular matter, minute 
scales of calcium carbonate ; these scales are wantincc 
in the Scotch gatherings. ^ 

Colloderma octdaium (Lipppt) G. Lister. PI. I, figs, i, la to c. 

C. R. On fallen pine wood. This species was first 
described in 1894 tinder the name Didymtum ocula- 
turn by Christian Lippert, from sporangia that appeared 
on wood kept moist in his laboratory in Vienna. It 
does not appear to have been noticed again till the 
autumn of 1911? when the Rev. W. Cran discovered the 
minute inconspicuous sporangia on mossy wood, near 
Skene, Aberdeenshire. Since then it has ’ been 
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obtained from a number of widely separated localities : 
from Epping* Forest, Essex, where it has twice been 
found on moss and lichens on living oak trees, from 
the Jura Mountains and Miirren, Switzerland from 
Portugal, from New England, and from Japan. Lip^ 
pert describes minute granules of calcium carbonate 
being present among the refuse matter clothing the 
sporangium-wall; these granules have not been ob- 
served in any of the later gatherings, and it seems pro- 
bable that he was mistaken. If this was the case the 
genus Colloderma does not belong to the subcohort 
Calcarineae (where it was placed provisionally in 
Mycetozoa,” ed. 2), but should be included among 
the Amaurochaetineae^ although it differs from all 
other genera of that subcohort in the remarkable 
gelatinous layer in which the sporangia are more or 
less enveloped. 

Stemonitis fusca Roth. A., C, CuL, F., G., R. 

S. fLavogenita R. 

5 . confiuens Cooke & Ellis. R. Matured from white plas- 
modium. 

Comatricha nigra (Pers.) Schroet. A., C, Cul., F., R. 
iaxa Rost C., R, 

fulchella (Bab.) Rost. var. tenerrima Lister. C. 

C. typhoides (Bull.) Rost. C. 

C. fyp/ioides Meierospora Rex. G., R. 
rube^ts Lister. C. 

Inrida Lister. C. On holly leaves. This species has only 
been obtained before from the South of England. 

Enerthenema papillatum (Pers.) Rost. C., G. 

Lamproderma ecMnulatum Rost. C. A large development 
on an old fir stump. This rare species has only once 
before been recorded from Scotland, when Prof. 1 . B. 
Balfour collected it near Moffat in 1886. 

Z. (Pers.) Rost C. 

L. violauum (Fr.) Rost R. 

L. itusessum n. sp. (PI. I, figs. 2, 2a, b). Plasmodium? 
Sporangia clustered, subglobose or forming short plas- 
modiocarps, 0*8 to i mm. diam., sessile, dark purple- 
brown, shining with iridescent reflections : sponingium- 
wall membranous, pale purple. Columella none. 
Capillitium of scanty simple or sparingly-branched pale 
purplish threads 2 to 5iut, diam., sometimes with wide 
expansions at the axils and darker knot-like thicken- 
ings, Spores dark brownish-purple, closely spinulose, 
18 to ipfjt- diam. Habitat On lichen, on the trunk of 
a living sycamore (Acer Pseudoplatanus feet 
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from the ground. Altyre woods, near Forres. Only a 
single specimen, consisting of a cluster of five spor- 
angia, was found of this species. It differs from all 
other species of Lamfroderma^ except some alpine 
forms of i. Lycofodii Raunk., in being entirely with- 
out stalk and columella. The spores resemble those 
of Z. echinulaium Rost in their larg*e size, but, instead 
of being studded with strong scattered spines, they are 
closely spinulose all over. In three sporangia examined 
the capillitium is scanty and either pale purple or 
colourless. The specific name insessum from 

the sporangia being perched on the trunk of a tree. 

Afuaurochaete fuliginosa yicichr. Cul. 

Brefeldia maxima (Fr.) Rost. A. 

Lindbladia ejfiisa R. 

Cribraria argil lacea Pers. Cul 

C, macrocar pa Schrad. C. An extensive growth of metallic 
slate-grey plasmodium was found emerging to form 
sporangia over the greater part of an old spruce stump. 
Specimens carefully protected matured perfectly in the 
course of a few days. The only other British speci- 
men of this handsome species recorded is a gathering 
made by the Rev. J. Stevenson at Glamis, Forfarshire, 
about forty years ago. 

C, ntfa (Roth) Rost. R. 

C. anrantiaca Schrad. Cul. 

Dictydium cancellatum (Batsch) Macbr. Cul., R, 

„ „ var. fuscmjt Lister. R. 

Licea flexuosa Pers. A., Cul, G., R. 

L. pusUla Schrad. R. On pine wood. The only previous 
British record we had of this species is of a gathering 
made at Glamis by the Rev. J. Stevenson. It was also 
found la.st November near Wey bridge, Surrey. 

L. minima Fr. R. On pine wood. This minute species was 
first obtained in the British Isles by the Rev. W, Cran, 
who found it near Aberdeen in November, 1911. 

Enter idizim olivaceum Ehrenb. A., C. A specimen collected 

by Mr. Cheesman in Cawdor woods in immature rosy 
condition matured into perfect olive-brown aethalia. 
The pseudocapillitium consists not only of the usual 
broad membranous strands but also of slender threads 
like those seen always in Ret ictdaria Lycoperdon 
Bull, and occasionally in Enteridium RoBeammt Wing. 

Tubifera ferruginosa Gmel. A., C., Cul, F., R, Very 
abundant on stumps of conifers. 

Ly CO gala epidendrum (L.) Fr. A., C., F., G., R. 

Trichia persimUis Karsten. A., C., Cul, G., R. 
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T. verrucosa Berk. A., C This appears to be the second 
Scottish gathering, the first having been made near 
Moffat in 1886 by Prof. I. B. Balfour. 

T. contorta (Ditm.) Rost C., R. 

T. variaYex^. A., C, Cul, D., F, G., R. 

T. decipiens (Pers.) Macbr. A., F., Cul., R. The young coral- 
red sporangia of this species and of Ttihifera ferru- 
ginosa made conspicuous patches of colour on sawdust 
mounds at Aviemore and the Culbin Sands. 

T. Boirytis Pers. A., C., Cul, F,, G., R. 

Arcyria ferruginea Saut A. 

A. denudata (B) Sheldon. A., G., F. 

A. incarnata Pers. A., C., Cul, F., R. 

A. cinerea (Bull.) Pers. A., C., G. 

A. nutans (Bull.) Grev. G. 

^Lachnobolus congestus (Somm.) Lister, A small cluster of 
about twenty shining flesh-coloured sporangia was 
found on a plank at Aviemore. 

Perichaena cor ticalis (Batsch) Rost. R., A. 

Margarita meiallica (Berk, 'h Br.) Lister. R. 

''''Diamma depresszim Mister. G. A quantity of the white 
plasmodium was found emerging to form sporangia 
from the end of an old ash log sodden with moisture. 
Some older sporangia had already assumed a metallic- 
violet tint ; after being kept moist for a week they 
became mature and lilac-brown in colour. 

D. corticaium Lister. C., Cul., R. 

Hymenobolus parasiticus Zukal. C. 

DESCRIPTION OF PL. 1. 

I. C olio derma oculatiim. A group of seven sporangia; 

four are unbroken ; in one (above) the upper part of 
the weill is separating from the lower part in a lid-like 
way ; in another (to the left) the upper wall and spores 
have fallen away exposing the brush of capillitium 
that arises from the central part of the floor of the 
sporangium; below this the bare base of another 
sporangium is seen from ,which the capillitium and 
spores have fallen away. 

I a. Two sporangia, wet; the gelatinous outer layer has 
swollen up and the dark mass of spores is seen through 
its translucent wall. 

ib. Spores and capillitium attached above and below to the 
membranous sporangium wall; to the left below is 
seen a fragment of the outer wall with deposits of 
refuse matter. 
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ic. Spore, highly magnified 

2. Lmnfroderma insessum. A group of four sporangia on 
lichen. 

2a. Capillitium and spores with fragment of sporangium-wall 
2b. Spore, highly magnified. 


PRESIDENTIAL ADDRESS. 

By Guliebna Lister^ F.L.S. 

THE PAST STUDENTS OF MYCETOZOA AND 
THEIR WORK. 

When I was engaged in the task of revising the Nomenclature 
of the Mycetozoa with the view of adopting the earliest reliable 
specific names I had occasion to consult a number of the older 
books that deal with these organisms. I soon became much 
interested in the writers of these books, and could not but be 
often impressed by the faithful and beautiful work they accom- 
plished, with very simple appliances, and with little assistance 
from those who had lived before to guide them. 

I have put together a short account of the progress of the 
study of Mycetozoa, and have added notes on the lives of some 
of those whose observation and insight have in the past cleared 
away so many difficulties for us. 

If Mycetozoa were observed at all by the earlier Naturalists, 
they were considered to be Fungi, and Fungi were regarded 
as objects of superstition and mystery, rather than as living 
plants. 

Writing in the second half of the i6th century, the German 
herbalist Hieronymus Bock gave expression to the opinion of 
the times when he writes, in his chapter on Fungi : Mushrooms 
are neither herbs nor roots, neither flowers nor seeds, but 
merely the superfluous moisture of the earth and trees, of wood 
and other rotten things.” 

Again, the Italian botanist Cesalpino, whose philosophical 
views on the importance of the fructificaimt induced a great 
advance in the method of classifying flowering plants, writes in 
1583 : “ Some plants have no seed : these are the most imper- 
fect, and spring from decaying substances r they have only to 
feed themselves and grow, and are unable to produce their like : 


they are a sort of intermediate existences between plants and 
inanimate nature” 

At the beginning of the i8th century a more scientific spirit 
was awakening. 

One of the first references that we have to any species of the 
Mycetozoa is that given by the French botanist Joseph Pitton 
de T oitrnefort^ the man to whose genius we owe the first classi- 
fication of plants in clearly-defined genera. Writing in the year 
1700 in his book entitled “ Institutiones Rei Herbariae ” (or 
“Arrangement of Plants”) he described among the Puff-Balls, a 
Lycoperdon sanguineum spherimmj which later writers are 
probably right in thinking referred to the young rosy aethalia 
of Ly CO gala epidendmm (L.) Fr, 

The first detailed description of a species of this group we 
find in an account given in 1727 of “the Flowers of Tan,” 
“ Les Fleurs de la Tannee” (or Ftdigo septica Gmel. as we 
now call it) by the Frenchman Jean Marchant (son of the 
Nicholas Marchant after whom the Liverwort “ Marchantia ” 
was named). This paper is entitled (translated) “On a re- 
markable growth which appears on the bark of the Oak beaten 
and reduced to powder, commonly called Tan” After describ- 
ing the beautiful pale-yellow foam-like masses that unaccount- 
ably appear on heaps of spent Tan, he goes on to say that 
“ after a few days vegetation ceases ; it condenses and forms a 
golden-yellow crust beneath which is a very fine black powder, 
like that of LycoperdonP This he thinks may be “the Tan 
dissolved and reduced to impalpable powder.” He accounts 
for the appearance as the result of the fermentation of the Tan 
soaked in exhalations from hides treated there, and aided by 
the air. He says, “As it has neither roots, leaves, flowers or 
seeds it bears more relation to sponges than to any other plant.” 
(Sponges were then considered to be plants). He therefore 
names it Spongia fugax^ mollis y fiav a et amoena, in pulvere 
coriario nascensj “A sponge fugacious, soft, yellow and pleas- 
ing, appearing on powdered Tan.” 

Two years later we meet with a great advance in the treat- 
ment of Fungi, and with them of the Mycetozoa. This we owe 
to the Italian botanist Pier Antonio Micheli. Micheli was born 
at Florence in 1679. His parents Were poor and cared little for 
their son^s education. But his thirst for knowledge, and especi- 
ally of natural knowledge, was insatiable. He taught hm^^ 
Latin, and became so proficient in botany that he gained royal 
favour and was appointed botanist to the Grand Duke of 
Tuscany, with the charge of the public gardens in Florence. 
This post he held till his death in 1737 - . 

It is interesting to compare the various estimates of Michelfs 
work that Lave come down to us. Dr. William Sherard of 



Oxford, founder of the Sherardian chair of botany in the 
University, knew Micheli well and had much correspondence 
with him; he held him in high esteem, and writes of him ''no 
man is more exact and faithful than he is:'^ Micheli is described 
by his contemporary the Swiss botanist Haller as "a gardener, 
illiterate and poor, but most studious of wild plants, and a 
great investigator of Fungi, Mosses, Lichens and Grasses ” 
The distinguished Swedish mycologist Fries, writing in 1829, 
describes the dark chaos that reigned with regard to any recog- 
nition of the Myxogastres (as he calls the Mycetozoa) 
"until the immortal Micheli kindled such a brilliant light 
that his immediate successors were not able to bear it.” 
In our own day Prof Vines writes of Michelfs work being of 
peculiar interest in that it contains the earliest results of the 
application of the microscope to the study of Cryptogams, and 
of his being the first to discover the fact that the spores of 
Fungi are capable of germinating and reproducing the plant. 

Micheli’s great work, published in 1729, is entitled (translat- 
ing from the Latin) " New genera of Plants, arranged after the 
method of Tournefort, in which 1900 plants are enumerated, of 
which 1400 have not before been observed, while others are 
referred to their proper places : with additional notes and obser- 
vations regarding planting, origin and nutriment of fungi, 
mucors and allied plants.” It is a handsome quarto volume 
with bold and spirited illustrations. 

The Fungi are arranged in genera, which are divided again 
into subgenera or carefully defined by natural 

characters. In the division of Fungi defined as " very simple 
plants containing seeds in the inner part ” we meet with four 
genera that refer to Mycetozoa. Under the nzmes Claihroides 
and Clatkroidastrum we have undoubted descriptions of 
Arcyria d.nd Stemondis respectively. The figures, although 
rather diagrammatic, show the characters of the elastic capil- 
litium and persistent cup of Arcyria, and the long columella 
and network of capillitium of Stemonitis. Under the new genus 
Ly CO gala are described five species, including our Ly cogala 
efidendrmn (L.) Fr. and Reiicularia Lycoperdo 7 t Bull. Under 
Mucilago Micheli describes nine species seen occurring in a 
mucilaginous state: most of the descriptions refer to young 
sporangia, but in his ''white branched Mticilago resembling the 
roots and fibres of trees ” we have the earliest mention of a net- 
work of creeping plasmodium. Amongst the other species of 
Mucilago we recognize with the aid of the illustrations, Fuligo 
seftica (L.) Gmel., Mucilago spongiosa (Leyss.) Morg. and im- 
mature sporangia of probably Physarum, Didymium and 
Comairicha, The description and illustration of Puccinia 
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ranwsa &c., undoubtedly refer to Ceratiotuyxa fruticiilosd 
(Muell.) Macbr. 

At this time, of course, no separate specific names had yet 
been given : each species could only be referred to by quoting 
the whole description, and was therefore expressed in as few 
words as possible ; thus what we take to be Arcyria denudaia 
(L.) Sheldon is described as Clathroides purpureum pedicido 
donatuniP or “ fhe purple Clathroides provided with a stalk,” and 
what is probably a sessile Trickiay zs '' Clathroides -flavesccns 
pedicido carens'' or '‘the yellow Clathroides without a stalk.” 
Short notes with fuller cheiracters and references to localities 
were often added, but the object of the writer is simply to dis- 
tinguish one species from another, and not to aim after a critical 
description. 

Following on the lines laid down by Micheli, Albrecht von 
Haller,*" the great Swiss anatomist and physiologist, also a 
botanist, poet and patriot, published in 1742 "A systematic and 
descriptive List of Plants indigenous to Switzerland.” It is 
dedicated to Frederick, Prince of Wales, eldest son of our 
George IL, to whom Haller had been appointed physician. The 
two folio volumes are profusely and carefully illustrated. The 
Swiss Mycetozoa appear in the same genera as those given by 
Micheli, with the addition of two new ones, Embolus and 
Sphaerocepkalus^ which contain in the light of our present 
knowledge a curious assemblage of species of Physanmi^ Coma- 
tricha, Trichia and others. Hallers caution is shown by the 
way Micheli’s genus Clathroides is referred to doubtfully as " An 
ClathroidesC Amongst the five species described under this 
questionable genus we have an undoubted description and illus- 
tration of Hemitiichia Y esparium, 

A further and fuller account of the plants of Switzerland was 
published by Haller twenty years later, in 1762. During these 
twenty years he had found time in his amazingly active life to 
make almost yearly pilgrimages to study the flora of different 
parts of his native land, reference to which is made in his pre- 
face. He writes of having especially consulted the works of 
Linnaeus ; but the Linnaean classification was too artificial to 
please him, and he does not adopt the binomial nomenclature. 
In this volume Haller creates a new genus Trichia to include 
some of the Mycetozoa, but it is far from being the Trichia 
we now define it, and not only brings together species having 
little natural affinity, but serves to obscure the more natural 
classification of Micheli. 

From the painstaking and concise writing of Haller we turn 
to the work of his contemporary, our fellow-countryman Dr. 

* Born 1708; died 1777. 


John Hill"' (knight of the Swedish Order of the Polar vStar) 
whose “ History of Plants/’ published in 1751, forms a section of 
a larger work entitled “A General Natural Plistoryj or New and 
Accurate Descriptions of the Animals, Vegetables and Minerals 
of the Different parts of the World,” &c., &c. Hill’s descriptions 
are often picturesque but he permits his theories to over-rule 
his facts. He is determined to recognize male and female 
flowers even in the obscure Fungi. Among the Mycetozoa, his 
new^ and artificial genus Arcyria unites our present Arcyria 
with Trichia 2SiA St enio nit is. It is defined in the following 
mysterious terms : — ' Arcyria, z genus of fungusses consisting 
of a head of a reticulated structure, not hollow, arising out of a 
case or volva containing distinct male and female flowers : the 
male are of oblong anthers only, arranged together by fours in 
the summit of the same filament w^hich adheres to the ridges of 
the reticulation. The female flower we see no part of but the 
seeds which are small and of an oval figure.” After describing 
three species with some care, giving ample details as to where 
he has found them, he disposes of the remaining species with 
the light touch familiar to him. He says : “‘ The three other 
species are easily distinguished by their names, the yellow 
Arcyria without pedicles, the black very small Arcyria with 
short pedicles, and the deep brown Arcyria with shorter heads.” 
His new genus Pkys arum is equally artificial. 

The above definitions seem absurdly inadequate, but they 
bring home to us the immense advantage that came with the 
introduction of the binomial system of nomenclature, when by 
the adoption of separate specific names there was no longer any 
object in limiting the descriptions to a few words, but each 
author was free to make them as full and detailed as he wished. 

We now come to the time of Linnaeus. t His life is well 
known to us, — ^his happy childhood in a beautiful part of the 
south of Sweden, where his father, the pastor of a country 
parish, and his mother, both fostered his love of nature;— his 
strenuous days as a medical student at the Universities of Lund 
and Upsala, when in spite of poverty, his indomitable energy 
and enthusiasm for the study of living things triumphed over 
all difficulties, — ^his genius for making friends and attracting 
disciples w^ho assisted him in his labours, his prosperity and 
fame as his powers became recognized at home and abroad, 
and, finally — the last years of his life marred by ill-health, — all 
these are familiar to us. 

When we try to realize the vast amount of labour undertaken 
by Linnaeus in gathering together the work of his predecessors 
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on all living creatures, in studying them himself to some extent, 
in classifying them and applying to them his method of binomial 
nomenclature, it is perhaps not surprising that the little-known 
group of Fungi should have received but slight attention at his 
hands. We learn moreover from Fries that Linnaeus had a 
strong preference for flowering plants, and took little interest in 
Fungi, which he regarded as “a pack of rovers, robbing what 
Flora leaves when she retires to her winter quarters.” In the 
second edition of his Species Plantarum,” published in 1763, 
1,515 pages are devoted to Phanerogams, and only 17 pages to 
Fungi; seven species of Mycetozoa are very briefly described 
under the fungus genera Ly coper don^ Clathriis and Mucor. 

The work of Linnaeus however, with its widespread influence 
and the criticism it evoked, gave an immense impetus to the 
study of botany. Most of the botanists of the later years of 
the eighteenth century followed their master in devoting them- 
selves chiefly to describing and classifying flowering plants. 

Of those who wrote on Fungi, and with them, on Mycetozoa, 
the following may be mentioned,— Giovanni Antonio Scopoli,"" 
the Tyrolese botanist and mineralogist, author of " Flora Car- 
niolica ; and Jakob Christian Schaffer, t author of an illus- 
trated work on the Fungi of Bavaria, in three volumes, where 
six Mycetozoa are mentioned under the genus Mucor. 

There are four men, however, whose names should be especi- 
ally remembered in connection with Mycetozoa for the good 
work they did in description and illustration they are 
Adolph Batsch, Pierre Bulliard, Heinrich Schrader and Charles 
Persoon. 

A. J. G. K. Batsch was born in 1761 at Jena, where he became 
a professor in the University, and where he died at the age of 
41. When only 22 he published his Elenchus Fungorum '' or 
“ Treatise on Fungi,” giving an account of the Fungi found in 
the neighbourhood of Jena. The descriptions, written in parallel 
columns of German and Latin, are accompanied by carefully 
drawn coloured engravings of some of the more interesting 
species, among which we recognize eight species of Mycetozoa. 
The illustrations of “ Mucor cancellatus ” (JDictydium cmicella- 
Ut7n (Batsch) Macbr., as we now call it) are especially good. 
The account and figure oi Hemitrichia Vesparium (Batsch) 
Macbr,, described as '' Lycoperdon Yesparium, der zellige rothe 
Wollenschwam ” are also convincing. 

Pierre Bulliard was born at Aubepierre, France, in 1742. 
The first part of his celebrated '' Histoire des Champignons de 
la France” appeared in 1791. Two years later he died, and 

* Born 1723 ; died 178S. 
t Born 1718 ; died 1790. 



tlie remainder of the work was published posthumously. It 
consists of a thick quarto volume of text, with accompanying 
volumes of coloured plates. Fungi are here divided into four 
classes, according to whether the spores are produced within the 
fruiting body, or all over its surface, or on the upper part only 
or over the lower part only. Mycetozoa are placed among the 
Puff-balls in the first class, having spores produced internally. 
They appear under four genera, Lycoferdon and Sphaerocarpus^ 
Reiicidaria and Trichia: the two latter are recognized as 
developing from a soft juicy condition, but Sphaerocarpus is 
described as not being mucilaginous in youth. In the light of 
what we know now the classification is valueless, and the thirty 
odd species described are arranged in hopeless confusion as re- 
gards natural relationship ; but when we turn to the plates our 
estimation of the importance of Bulliard’s book at once rises. 
The illustrations are in many cases so excellent that the species 
depicted can be identified with certainty. Thus we have in 
Champignons de la France ” a standard w'ork which has been 
referred to by all later writers on fungi, and which it is impos- 
sible rightly to ignore. 

Heinrich Adolph Schrader was born at Hildesheim in 1767. 
He became professor of botany at Gottingen, and wrote several 
books on flowering plants. , But the work that interests us here 
is his '‘Nova Genera Plantarum,'’ published in 1797. The new 
genera he describes all refer to Mycetozoa ; they are Cribraria^ 
Dictydium, Licea^ Didymium, all of which we still retain with 
some slight alteration of definition at the present time. He 
remarks that although these plants are usually placed with the 
fungi, they all develop from a pulpy and mucilaginous condition. 
His descriptions of twenty-seven species included under the four 
genera show a great advance on the work of previous authors. 
Schrader had, no doubt, the benefit of the advice of Persoon, 
who was twelve years his senior, and whom he describes as 
being most friendly to him, “ amicisswms Persoo 7 imsP^'' The 
way in which he deals with the puzzling genus Cribraria is 
masterly, and the characters of the species described are on the 
whole surprisingly well depicted in his illustrations. 

With Charles Persoon the study of Mycetozoa makes a great 
stride, and in his work we feel to be more in touch with modern 
times. Persoon was born in 1 75 5, at the Cape of Good Hope, then a 
Dutch colony. His father was a Dutchman, and his mother a 
Hottentot. His parents both died when he was a youth. With 
the sum of money bequeathed him by his father he came to 
Germany, and there devoted himself heart and soul to the pur- 
suit of his favourite study botany, and especially to the study of 



F'uDgi. Travelling from one university to another, he eagerly 
absorbed all that had been written on the subject, and made 
himself a name by the extent of his knowledge, and by his able 
writings. The series of his '' Oh servat tones Mycologicae'" 
appeared in the years 1794, 1795 1799. His greatest work, 

“Synopsis Methodica Fiingorum/’ was published in j8or at 
Gottingen. But fame did not bring money. Persoon was 
utterly unbusinesslike, and it was as a poor man that he came to 
Paris in 1802. At first he was well received in scientific circles, 
but to quote his Italian biographer Fee, “the French could ex- 
cuse all defects but one, and that Persoon possessed in a high 
degree. He was uncouth and grotesque in appearance."' 
Neglected and struggling with abject poverty, he continued to 
carry on his work and an extensive correspondence with dis- 
tinguished botanists, while he lived in a wretched garret of a 
tenement house in a poor quarter of the city. His landlady 
could not understand how her strange lodger, who seldom could 
pay his rent, should receive packages addressed “ To the very 
learned and very illustrious Prince of Mycologists."" It was in 
1825 that Fee visited him in Paris, and found him in this miser- 
able state. He tried to obtain assistance for him from wealthy 
friends, but Persoon for long rejected all offers of help, saying 
that it would displease him to receive aid in a manner that might 
cause him shame for having accepted it. Fee, however, per- 
sisted in his efforts, and Persoon was at length induced, as a 
Dutch subject, to part with his precious collections to the govern- 
ment of Holland in return for an annual pension of 800 florins. 
So his herbarium was packed, marked with government seals, 
and shipped off to Leyden. Henceforth Persoon lived in bodily 
comfort, but he never recovered from the humiliation of having 
parted with collections that represented to him so much of his 
life. It was as an embittered and lonely old man that he died in 
1837 at the age of 82. 

When my father and I visited Leyden in 1892 we called at 
the Reyks Museum and enquired what Mycetozoa they had in 
their herbarium. After being shown various modern gatherings 
from different parts of the world, a drawer was opened in which 
were exhibited a number of the actual specimens of Persoon’s 
collection. They were kept in small open boxes without lids ; 
but in spite of this the sporangia were in very fair preservation, 
and they probably show their characters as well to-day as when 
they were gathered more than a hundred years ago. 

Persoon"s “ Synospsis Methodica Fungorum is a modest 
little volume printed on 706 pages .of thin paper, to which are 
added a few copper-plate engravings. The Fungi are arranged 
in classes, orders, genera and species, each division being de- 
fined by a few natural characters, after the manner adopted for 
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Flowering Plants by the great French botanist Antoiii de 
Jessieu in his “ Genera Plantarum ” published in 1788. 

In contrast with the work of most of his predecessors on 
Mycetozoa, Persoon had a wonderful aptitude for perceiving 
the natural relations of species and genera. In his Synopsis, 
although they are still included in the same Order as the Puff- 
balls and Mucor, they stand all together, grouped under eleven 
genera, all of which are retained at the present time, and which 
indeed form the basis of our present classification. The eighty 
species he describes are also for the most part retained. His 
descriptions give usually a good idea of the general features of 
the species as seen under a pocket lens. Copious references 
are given to the works of previous authors. 

It is to be noted that of two genera only, Lycogala and 
FuligOy Persoon mention their semi-fluid condition in 

youth, inierno primo puifosa'^; of Arcyria pitnicea and also 
ol St emoniiis fasckulata he wiitts ' pr into mollis! But be- 
sides the genera dealing with the mature state of the sporangia, 
he describes in another part of his book the obscure genus 
Mesenf erica of Tode, in which may be recognized a description 
of the plasmodium stage of various species of Mycetozoa. 

I may here refer to the graphic account and the illustration of 
creeping plasmodium given by Tode in his “ Fungi of Mecklen- 
burg/’ published in 1790, under the name Mesenterica tremel- 
loides, Tode had, however, no idea as to the real nature of his 
so-called fungus. Pie regarded the thick margin of the plas- 
modium to be undoubtedly the seat of fructification : he remarks 
“ this delicate plant disappears after twelve hours in warm air, 
leaving no trace behind save certain clusters of minute scales 
(bracteolae). 

Persoon in his Synopsis Fungorum ” does not suggest that 
Mesenterica may be only a stage in the life history of some 
other genus; but in his ‘'Fungi Europaei/' published in 1823, 
where he changes the name Mesenterica to Phlebomorpha, after 
briefly describing Phlebomorpha rufa, he adds "this does not 
appear to be the young state of a Physarum^ which indeed con- 
sists of a very fluid amorphous mass.'’ It is evident that he did 
not realize the true significance of this " Mesenterica " or 
" PhlebomorphaP and its connection with genera of the 
Mycetozoa he had described. 

Of British authors who towards the end of the i8th century 
wrote on Fungi and described some species of Mycetozoa the 
two following may be noted, although they did little original 
work on the subject. 

James Dickson, born in Peebleshire in 1738, a nurseryman 
and student of cryptogams, and one of the First Fellows of the 
Linnean Society, was the author of " Fasciculus Plantarum 
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Crypto gamm Britannicae '' (1785), which contains the first des- 
cription and illustration of the familiar species Leocarpus fra- 
gilts (Dicks.) Rost, under the name Lycoperdon fragile: and 
fames Sotverbyp' the London artist, whose drawings in ^'English 
Botany'’ are familiar to us; his beautiful “ Coloured Figures 
DC English Fungi and Mushrooms,” published between the years 
1 797- 1 Sop, contain some of the best illustrations of Mycciozoa 
that had yet appeared. 

At the beginning of the nineteenth century we have tlic 
Danish writer, Christian Schumacher, t publishing a “ Descrip- 
tive list of the plants of North and East Zealandf Zealand 
being the island on which Copenhagen is situated. A hundred 
species of Mycetozoa are briefly described under the genera of 
Persooii s “ Synopsis.” There are no illustrations. Of these 
hundred species 72 are of Schumacher s own naming, from which 
we may infer either that his opportunities for consulting the 
works of previous authors were very limited, or that he had a 
strong preference for using his own name as an authority. It is 
rather pathetic to see bow posterity has dealt with his work. 
Of the 72 names he gave, only two are retained at the present 
day. Of the rest either they refer to species that had been 
described before, or they are accompanied by descriptions that 
are too vague for identification. 

One turns with relief from studying such a book as 
Schumacher’s, to the Conspectus Fungorum ” of Albertini and 
Schweinitz. 

Ludwig von Schweinitz was born in 1780 at Bethlehem, Penn- 
sylvania, a colony of Moravian brethren founded by his maternal 
grandfather, the religious reformer Count von Zinzendorf, It 
was due to the energy and enthusiasm of Count Zinzendorf that 
the obscure body of men known as Moravian Brothers, the 
descendants of the followers of John Huss living in Moravia, 
was organized into one of the great missionary and educational 
influences of the world. 

Schweinitz was devoted all his life to the interests of his 
community ; he was also an ardent lover of botany. At the 
age of eighteen he accompanied his father to Germany, where 
he was sent to study in the theological college of Niesky in 
Saxony. Plere one of the professors, Johannes von Albertini, 
a man of character with a strong taste for natural history, be- 
came his intimate friend. The outcome of their botanical 
studies was the publication in 1805 of ''Conspectus Fungorum,” 
or translated in full " A list of Fungi growing in the neighbour- 
hood of Niesky in Upper Lusatia, after the method of Persoon.” 

* Born 1757 ; died 1822. 

t Born 1757 ; died 1830. 
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It is an octavo volume written in Latin, with careful coloured 
illustrations, and containing full and graphic descriptions of the 
new species introduced. Seventy-three species of Mycetozoa 
are enumerated, as Fungi of course, of which nine are new. 
Six of these are still retained under the specific names given 
by Alberdni and Schweinitz. 

After an active life of travel and adventure Schweinitz re- 
turned to America, where amongst other botanical works, he 
published two papers on North American Fungi, entitled 
‘‘ Synopsis Fungoruin Carolinae StiperiorisP which appeared in 
1822, and “ Synopsis Fungonmt in A 7 nerica boreali 7 nedia de- 
geniimnp written in 1832. They are valuable records of the 
knowledge of North American Fungi and incidentally of the 
Mycetozoa also of that day, but the Latin descriptions are tan- 
talizingly short and lack the informing notes that add so 
much to the value of Schweinitz’ first book written in conjunc- 
tion with Albertini. 

Fortunately the herbarium made by Schweinitz is preserved 
in Philadelphia, and in it a certain number of his types are still 
to be seen. After a life devoted to his w^ork, he died in 1834 
at the age of 54, 

With a brief mention only of the German botanists Link, 
Ditmar and Ehrenberg, of the Norwegian Somrnerfelt, and of 
the great Swiss botanist Augustin de Candolle, all of whom de- 
scribed some Mycetozoa in their writings on Fungi in the first 
third of the igth century, we come to hy far the most eminent 
mycologist of his day in the person of Elias Fries. 

Fries was born in 1794 at Ferns jo, a village in the south of 
Sweden, where his father was a pastor of the Lutheran Church. 
Being an only child, he was encouraged from an early age to 
cultivate the love of nature, in order that, to use Fries’ own 
words, “ the children of Flora might be to him friends who did 
not desert him afterwards, but were always true.” Even as a 
boy he was especially attracted by Fungi, and with the aid of 
Liljcblad’s Swedish Flora, he tried to make out the names of 
the specimens he found in the woods, never doubting at first 
that all would be there described : but finding the task hopeless, 
he set himself to make descriptions of all the Fungi he met with, 
giving them temporary names ; thus he learnt to distinguish 
betw^een 300 and 400 species before leaving school. While 
working for his degree of doctor of philosophy at Lund, all 
his spare time was occupied with botany, which he could now 
study with the help of the best books of the day. 

His first paper, “ Ohservaiiones MycologicaeP part i, was 
published in 1815, and from that time, almost to the year of his 
death in 1878, a series of valuable works continued to appear 
as the result of his knowledge and zeal. He not only compiled 


the standard systematic works of the day on Fungi and Lichens, 
but published a complete Flora of the whole of Scandinavia ; he 
also wrote on practical botany, on the nomenclature of plants, 
on the history of botany, and published many articles populariz- 
ing the study of plants. His scientific writings are in Latin, the 
language in which as a boy he had been accustomed to converse 
with his father. They are characterized by their vigour of 
style, accuracy of patient observation, and courtesy towards tlie 
work of his contemporaries and predecessors. 

As to his personal character I will quote the words of liis 
fellow countryman, Lundstx'om, to whose memoir of Fries I am 
indel^ted for these notes on his life.'"* His lively interest in 
his science, and his affectionate regard for ail who pursued it, 
procured him the veneration and love of all ; and those who 
participated in a more confidential intercourse with him, cannot 
praise their good fortune enough in having had the happiness 
of the acquaintance of a man so noble and so good as Fries." 
He died in 1878, at the age of 84. 

The account of the Mycetozoa given by Fries in the third 
part of “ Sy si etna Mycologicuniy published in 1829, was by far 
the best work on the subject that had yet been written, and is 
still a treasure-house of interesting observation and historical 
information. 

For the first time this group, though still included in the 
Order GasieromyceteSj is separated from the Puff-balls, and 
given a suborder to itself, the Myxogastres, which is charac- 
terized by being in a young state mucilaginous and flowing,^' 
instead of hard and fleshy. So impressed was Fries with the 
importance of the different aspects of the “ mucilaginous state 
as he called the plasmodium, whether it was seen emerging from 
wood to form sporangia in a cushion-like mass, or whether it 
crept over the surface in a network of veins, that he distin- 
guishes four different appearances of the plasmodium by name ; 
viz., the '' Ly CO gal a state, where the plasmodium emerges to 
form a compact mass resembling the mature fructification, — as 
in Ly CO gala; the Mucilago state,*' where the plasmodium and 
fructification alike appear as an irregular mass, as in Fuligo ; 
the “ Mesenierica state," where the plasmodium consists of a 
superficial network of veins from which the sporangia are- at 
length formed by concentration at many points, as in Diachaea ; 
and the ''Embolus state,” where the plasmodium emerges in a 
cushion-like mass and then divides into many separate spor- 
angia, as in Stemonitis, 

Fries gives a graphic account of how his attention was first 
drawn to the swiftness of growth of the ‘‘ Mesenierica ” stage, 
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from !iis having by chance placed some of the yoong '' Mesen- 
/c/irj of IJiackaea in his cap, and how he was moved to 
adjiiinitioii by finding that in the space of one hour much of it 
had spicad out there to form an elegant white network. 

The classification of species he adopts is essentially that of 
Fersofau whom he refers to as most reliable, “ pobalisswiusy' 
hut it is modified to include six new genera. The descriptions 
of liotii genera and species, with tiie ample explanatory and 
la’stf^rical notes accompanying them, and the full synonymy, are 
all admirably prepared. Minute details that could only be seen 
with the microscope he does not refer to. Thus characters 
wh id 1 we regard as obvious nowadays, such as the presence or 
alisence of calcareous deposits about the sporangium-wall, or 
the |ieciiliar markings on the capiilitium threads, were appar- 
<aitly unrecognized by Fries, although tlie spiral markings of 
tlk‘ elalcrs of Trkhia had been described and figured by R, A. 
Hedwig as early as 1802.^' 

Although Fries belonged to the older school of botanists who 
believed in the immutability of species, he yet possessed an 
instinct wliich enabled him to arrange these species with a 
wonderful appreciation of their natural affinity. Sachs, in his 
“ History of Botany,” refers to there being, in Fries’ opinion, 

scanething supernatural,” as he expressed it, in this natural 
aifinit}^ of organisms, which makes a. natural system possible. 
He considered that each division of such a natural system, each 
genus, might be regarded as expressing an idea, and these ideas 
together might be explained as representing the original plan 
of Creation. 

But still the difficulty remained, and continued to remain in 
the minds of all thinking men, until Darwin’s theory of descent 
ga\*e the clue to natural affinity, and the doctrine of immuta- 
Ihlity of species could be dismissed for ever. 

A contemporary and disciple of Fries was our countryman 
the Rev. .Miles Berkeley. Berkeley was born at Oundle, North- 
amptonshire, in 1803, and was therefore only nine years younger 
than Fries. Educated at Rugby and Christ’s College, Cam- 
bridge, he took holy orders and settled as a curate at Margate. 
Here, besides his professional duties, he seems to have occu- 
pjed himself with natural history generally. His first publica- 
iiis were on MoIIusca and Algae, but he must have acquired 
SO' a considerable knowledge of Fungi for him to have re- 
ived a proposal from Sir William Hooker that he should write 
,e£^ection on Agarics for the volume on Fungi in ‘'Smith’s 

Obsorvaltonum Botanicorum, fasc. primus, Tab. x., xi. C. C. Schmiedel 
id also figured spirals on the elaters of a species of Trichia, but the 
-lue of his observation is impaired by his having drawn spiral markin^fs 
t threads fornung the net of the sporan of what is clearly Crihraria 
rpurec^. Schrad. S^e Schmiedet, Ic. Plant. (1762-1776) PI xxiv 
xill, 18 ■ 
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English Flora/’ of which Hooker was editor. Latefi Berkeley 
undertook to complete the whole volume, when Hooker writes : 
‘‘I have now to express my cordial acknowledgments, in which 
I am satisfied I shall be joined by every botanist in the country, 
to the Rev. M. J. Berkeley for having undertaken to prepare 
the whole of this vast family for the press, and it is certain the 
task could not have fallen into better hands.” 

This book, published in 1836, at once took its place as the 
standard work on British Fungi. The classification, and defini- 
tions of genera and species are those of the “ Sy sterna Myco- 
logicwn^^ of Fries. The notes on the species are Berkeley’s 
own. The^y bring together an immense amount of information 
collected by others, and abound in original and critical observa- 
tions. Of the “ Myxogastres,” 63 species are recorded for 
Britain, four of which are described as new, but these four are 
not now considered worthy of specific rank. He warmly ex- 
presses gratitude for the help given him by “that assiduous and 
faithful observer,” Thomas Burton, author of “ the Midland 
Flora,” whose valuable notes were placed at Berkeley’s service ; 
also for the assistance he received from Dr. Robert Kaye 
Greville of Edinburgh, author of a beautifully illustrated 
“ Scottish Gryptogamic Flora,” published between the years 
1823 and 1829, a work that unfortunately came to an untimely 
end for want of funds. 

From this time Berkeley was an enthusiastic investigator of 
Fungi, and in spite of the many difficulties he had to contend 
with he continued to pursue the study with unwearied interest 
to the end of his life. After leaving Margate in 1833 be- 
came rector of Kingscliffe, Northamptonshire ; later, in 1868, 
he became vicar of Sibbertoft in Leicestershire, where he re- 
mained till his death. He married, and had a large - family. 
For some years, to increase a modest income, he kept a school 
for boys. He was at this time the first authority in the country 
on plant diseases and Fungi. Specimens from all parts, from 
home and abroad, poured in for his critical examination, and 
the only leisure he could obtain in which to study and write on 
them was found by rising very early in the morning before 
school hours, — a severe tax on one whose health was often far 
from strong. 

Berkeley’s work on Mycetpzoa appears chiefly in his papers 
on the Fungi that were sent him by collectors from abroad, 
and consists of lists of the species found, and descriptions of 
new species. Such papers are those “On the Fungi of North 
America,” “ On the Fungi of Cuba,” and “ On the Fungi of 
Ceylon ” written in conjunction with his friend and fellow- 
worker Christopher Broome. The types of these species are 
preserved to us partly in Berkeley’s herbarium at Kew, partly 
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ill the British ]\fuseum in the collection of Broome, with whom 
he shared many specimens. 

in reading Berkeley’s descriptions of Mycetozoa, one is 
struck, even in his later papers, with liow little use he seems to 
have made of modern microscopical appliances. He presents us 
with an excellent idea of the object before him as seen under a 
good pocket lens, but as regards details of structure his obser- 
vations show little advance on those made by Fries thirty or 
forty years before. In some cases, however, spore measure- 
ments are given that are fairly correct He made a curious 
mistake in thinking that the clusters of spores in the sporangia 
of his new genus Badhamia were enclosed in a hyaline sac that 
afterwards bursts or is absorbed. This w^as an idea he firmly 
adhered to. It was quoted by him as an argument in favour of 
the Myxogastres being true Fungi, rather than allied to animals, 
a view that had been recently brought forw^ard by de Bary, as 
the result of his investigation into their life history. Berkeley 
writes as follows on the subject, in i860, in Outlines of British 
Fungology: — ^‘A large group of Fungi, containing multitudes 
of the most exquisite microscopic objects, is distinguished by 
the early conditions being creamy or mucilaginous. They differ 
in many respects from otlier Fungi, and especially because they 
seem often quite independent of the substance on which they 
are developed. . , In consequence of this, and of some other 

peculiarities in the substance of which they are formed resemb- 
ling that of which certain Infusoria are composed, a very excel- 
lent observer. Dr. de Bary has lately expressed the formal 
opinion that they are animals, but a sufficient answer to this is 
the fact that some species have spiral vessels ” (he alludes of 
course to the elaters of Trichid), ‘‘and have their spores sur- 
rounded by a distinct sac.'^ On a further page he adds 

cautiously : — “Though, however, I have myself little doubt as 
to these productions being vegetables as well as other Fungi, 
and I am supported in this view by Fries, than whom no one is 
more eminent for tact and nice discrimination, it is right that I 
should not speak too positively, as the twO' brothers Tulasne, 
who have added so much to our knowledge of Fungi, incline 
rather, as it should seem, to de Bary’s views, w^hich they cor- 
roborate in some degree by the fact that many of these pro- 
ductions contain in their outer coat a notable quantity of car- 

bonate of lime — a curious argument to support the animal 
affinities of the Mycetozoa ! 

These quotations are given to show the views held by 

Berkeley with regard to the position of the Mycetozoa ; but it 
must not be supposed he was indifferent to the great discoveries 
that were being made, by the investigations of the new school 
of Continental, and especially of German botanists, into the life- 
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history of Fungi and Cryptogams generally. On the contrary 
he followed them with intense interest, , and was only ' scornful 
of those British writers whose;, ignorance led them to make 
light of wdicit they did not tinderstand. 

Considering the comparatively secluded life led by Berkeley, 
it seems astonishing how much .good scientific work he 'managed 
to accomplish in his country parsonage. Besides contributing 
largely to our .knowledge ■ of Fungi, he was the first tO' make 
the study of Fungi in any way popular in this country. This 
he did by such works as '' Introduction to Cryptogarnic Botany,'’ 
“ Outlines of British Fiingology,” and by many popular articles ; 
also by the genial encouragement he gave to all who applied to 
him for a.dvice. 

Berkeley died in 1889 at the age of 86. 

We now pass to the work of the great master whose patient 
research and wide grasp of general principles enabled him to 
shed light on every subject he investigated. With Anton de 
Bary we feel that the study of Mycology is lifted to a higher 
plane. 

Germany had at this time produced a brilliant circle of 
botanists, whose theories and discoveries were making a new 
epoch in the botanical world. Freed from the older traditions 
in which description and classification took too prominent a 
place, they attempted by minute investigation and reasoning 
to discover the principles of the development and life of plants. 
Nageli, Hugo von Mohl, and Hofmeister were living, and pro- 
foundly influencing the thought of the time by their observa- 
tions on histology and embryology. 

De Bary was born at Frankfurt in 1831. He was the son of 
a medical practitioner, and himself entered the medical pro- 
fession. Admiration of Von Mohl, then professor of botany at 
Tiibingen, induced him to give up practice and come to 
Tubingen, where he took the position of Lecturer on Botany in 
the University. In later years he became professor of botany, 
first at Freiburg, then at Halle, and finally at Strassburg, where 
he remained until his death in 1888. The work that de Bary 
accomplished during his comparatively short life is amazing. 
Besides his investigations into the morphology, physiology and 
development of Fungi and Lichens, his studies extended to the 
higher Cryptogams and to Flowering plants. 'Fhe late Prof. 
Marshall Ward, who worked under de Bary at Strassburg, 
writes of his enormous influence on the progress of Biology, of 
his unflinching honesty, rigorous self-criticism and modesty, of 
his marvellous grasp of detail and power of logical generaliza- 
tion, also of the keen appreciation he had for all good work. 
By his personal influence he attracted a band of enthusiastic 
students, very many of whom have since become eminent in 
science. 
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It 13 to de Bary that wc owe the modern view of the position 
of the “ Mycetozoa/’ or “ Fungus-animals,’* as we may trans- 
late the name he gave to the group which consists for the most 
part of the “ Myxogastres ” of Fries. In his article entitled 
‘'Die Mycetozoa” published in 1859, of which a second edition 
appeared in 1864, he gives an account of his observations. 

It was de Bary who first cultivated the spores and saw them 
give birth to nucleated swarm-cells he watched the swarm- 
cells dividing in hosts in the field of the microscope ; saw them 
withdraw their flagella and creep about as myxamoebae. He 
inferred that it was by the union of such myxamoebae that the 
young plasmodia abounding in his cultures were formed, but it 
was the Russian botanist Cienkowski, working contemporane- 
ously, who first saw the actual union of myxamoebae take place, 
and who gave the name '' pi asmodium'' to those masses of 
naked protoplasm which Fries had called “ niesenierica 
Cienkowski was also the first to notice the ingestion of solid 
food by the plasmodium, an observation that showed the animal 
affinities of these organisms. De Bary first described the 
structure of the plasmodium, and its remarkable rhythmic cir- 
culation ; he also showed how the sporangia of all Mycetozoa 
arise from such plasmodia. He first described in detail the 
formation of the young sporangia, of the capillitium and of the 
spores. Summing up the observations of earlier authors, he 
described the minute structure of the different typ|s of mature 
sporangia in a way that had never been done before. To the 
nuclear history of the Mycetozoa de Bary refers in a later book, 
'' The Comparative Morphology and Biology of the Fungi, 
Mycetozoa and Bacteria/’ published in 1884. Here he men- 
tions the work of Strasburger, who had recently established the 
presence of numerous nuclei in the plasmodium, which presum- 
ably were the persistent nuclei of the swarm-cells and the pro- 
ducts of their division ; Strasburger had also observed the 
division of these nuclei by mitosis in the young sporangium 
prior to spore-formation. 

With the further nuclear changes that occur in the plasmodium 
and swarm-cells, de Bary was not acquainted, and indeed this 
subject still presents problems that have not been solved with 
certainty, 

De Bary’s pupils carried on his methods in the spirit of their 
master. A number' of them took up the study of Mycetozoa, 
prominent amongst whom were the Russian botanist Woronin, 
who with his friend Farnintzin worked out the chief features in 
the life history of Ceraiiomyxa, and the eminent Pole, Dr. 
Joseph Rostafinski, whose splendid " Monograph of Mycetozoa,'’ 
compiled under de Bary's guidance, and beautifully illustrated, 
was published in 1875. This work became at once the standard 


authority on the subject. But in spite of its great merits the 
full value of the book is hidden from most of us^ for it is written 
in the Polish language. To a certain extent the main features 
are given in an English translation of the keys to the genera 
and species, with abstracts of the characters defining* the British 
species,. . published by M. C. Cooke.' In, Sacca.rdo*S' SyllogC' 
FungoriimC voL VI !,,■ abstracts in Latin of 'the. descriptions of 
Rostafinski^s species also appear, but the elaborate critical and 
historical notes of the original volume have I think never been 
translated from the Polish. 

Dr. Rostafinski is still alive, but it is to be feared that he 
must be reckoned among the past students of Mycetozoa, 
for he no longer works at the subject, and has embarked on 
the troubled waters of Polish politics. With his work we 
come practically to our own times, and here I bring this short 
account to a close. 

I am aware that there are many others who have now passed 
away whom I have not mentioned, whose published writings 
and friendly correspondence gave invaluable assistance to my 
father when he was collecting materials for compiling the 
British Museum Catalogue of Mycetozoa ^-; such were Prof. 
Axel Blytt, of Christiana, Dr. George Rex, the genial physi- 
cian of Philadelphia, Mr. A. P. Morgan, of Ohio ; but in this 
sketch it is the historical aspect of the subject that I wished to 
keep in view, and I have therefore aimed at referring chiefly 
to those in the past whose work has made landmarks in our 
knowledge of Mycetozoa. 
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SUR DEUX NOUVELLES ESPECES; DE 
DISCOMYCETES D’ANGLETERRE. 

Par Mr, Em, Boudier. 

n. 2. 


I. Ascobolus Carletoni Boud. 


Minutissimus, 50 ad i mm. latus, omnino albus, sessilis 

sed parte infossa turbinatus, dimidia parte supera glaber, non 
marginatus, inferne furfuraceus. Paraphyses simplices aut 
divisae, ad apices irregulariter incrassatae, hyalinae. Thecae 
clavatae, octosporae, 160 ad 210/x longae, 18-20 crassae. Sporae 
ellipticae, prime hyalinae, dein violaceae, laeves, 15-16/x longae, 
denique episporio diffracto verruculosae et tunc pallidiores, 
crassiores, i6-20/Jt longae, lo-ii latae. 



Ad stercus Tetraonis urogalli. In Scotia Octobre, 1912. 
Misit amicus Carleton Rea cui gratissime dicavi. 

Cette jolie petite espece me parait bien differer des especes 
blanches, connues,^ par sa petitesse, ses receptacles inmargines, 
glabres sup6rieutenaent mais visiblement furfuraces aans leur 
■’/ moiti^ inflrieure, h hymenium non colore, et par ses spores. 
Ces d-ernieres au nombre de huit dans chaque theque, ne muris- 
> V. sent pas toujours en meme temps et on rencontre assez souvent 
' ^ de ces dem&es qui en presentent un certain nombre d' 
incolores, 

II. Calycella Menziesi Boud. 

" Pro genere major, 5-12 mm, lata, turbinata aut crasse et 
breviter stipitata, pallide rosea aut salmonicolor. Receptacula 
^ cupulata, camosa,, glabra, margine integro aut sublobato, extus 
1 ;, . pallidiora, came alba. Paraphyses tenues, simplices aut divisae, 
p,'/;, rarius superne ramosae, sub lente hyalinae, ad apices non aut 
vix incrassatae, 2-3^ spiSsae. Thecae cylindrico-clavatae, 8- 
,,\r^-i’spo^,, inoperculatae, foramine marginato, ioo-iio/jl longae, 

oblongo-fusiformes, albae, continuae, intus 
sSaepius 3 majoribus granulis minoribus 
saepe leniter curvatae, 15-17/^ longae, 4-5 

Ad teiram argillosam in Perth, Scotiae, Septembre, 1912, 
misit clarissimo Menzies, cui amice dicavi. 
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Cette espece'remarquable par sa taiile, sa couletir et sa station 
franchement terrestre, a tout-a-fait I’aspect exterieur criiii 
Geo pyxis mais s'en distingtie de suite nettemeut par ses tlieques 
inoperculees et ses spores fusoides et guttulecs. Sa grande 
taille et sa station terrestre la fent s’eloigner a premiere vue des 
CalyceUa auxquels j’ai cru cependant devoir la reimir par ses 
tlieques inoperculees, a foramen margine et des spores. 

Explication de la Planche 2. 

I. Ascobolus Carletoni Bond. 

a. Crotte de Tetras garnie d’ Ascoboles, grandeur naturelle. 

. b. Groupe de deux receptacles jeune et adulte, gross! 1 5 fois. 

c. Autre receptacle isole jeune et montrant sa forme tur- 

binee, grossi 30 fois. 

d. Groupe de theques et de paraphyses grossi 225 fois. 

e. Spores a divers %es grossies 820 fois. 

f. Extremite superieure d’une theque vide montrant son 

opercule au meme grossissement 

g. Extremites superieures de di verses paraphyses montrant 

leur variation, grossies 820 fois. 

IL CalyceUa Memiesi Boud. 

a, Groupe de 3 exemplaires a divers ages representes 
grandeur naturelle. 
b- Autre specimen isole. 

c. Coupe d' un autre de meme grandeur nature. 

d. Groupe de theques et de paraphyses grossies 475 fois. 

e. Spores vues a un grossissement de 820 diametres. 

f. Extremite superieure d’ une theque garnie de ses spores 

vue au meme grossissement 

g. Extremites de diverses" paraphyses grossies de meme. 

h. Extremite d’ une theque vide montrant son foramen 

margine, grossie 820 fois. 
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GLISCHRODERMA CiNCTUM FCKL» 

By Carleton Rea^ B£X., &c, 

WITH PLATE 2. 
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Between the years 1869 and 1875 Fuckel published his 
Symbolae Mycologicae, and at page 34 thereof he gives the fol- 
lowing definition of this genus and species. “ GLISCHRODERMA 
Peridium hemisphaericum, tenax, persistens, demum in centre 
irregulariter fissum, e floccis tenuissimis contextum, furfuraceo- 
villosum; basi mycelio tenuissimo cinctum, sporidiis coacervatis, 
minutissimis, giobosis, floccis destitutis repletum. Obs. Peri- 
dium in statu juvenili siccum^ album, contextu fibroso, dein in 
centro ampliatum, argillaceum, annulo albo e peridio juvenili 
represso orto circumdatum. Glischroder 7 na cinctum Fckl. Fung. 
Rhen. 162. Peridio hemisphaerico usque ad semiunciam diametro 
transversali, argillaceo, cum annulo albo, fibroso cincto, ore des- 
titute sed demum irregulariter in centro fisso; sporidiis giobosis, 
uniguttulatis, ca. 4 mik. diam., argil laceo-rubellis. Tab. L Fig. 

1 8. a, Fung. nat. magn. b, sporid. Auf verlas^enen Kohler- 
stellen an Kohlenstiickchen, sehr selten, im Flerbsg^nweit der 
Arnsbacher Briicke, im Winkler Wald.” My atterllioh was first 
drawn to this species by our fellow member Mr. W. B. Allen, at 
a meeting of the Worcestershire Naturalists’ Club held in Wyre 
Forest on the i6th of September, 1909. We found a few speci- 
mens growing on a charcoal heap situate a short distance from 
the Inn at Button Oak, in Shropshire. At first sight this species 
looks exactly like Lycogala epide^tdrum seated on a circular 
mass of white mycelium. The material gathered on that occa- 
sion was insufficient to determine its systematic position and 
after many fruitless visits to the same charcoal heap a few more 
ripe specimens were obtained on the gth of October, 1910, which 
did not further their identification. On the i8th of October, 
1912, I found a good number of specimens on two fairly recent 
charcoal heaps in another portion of Wyre Forest adjacent to 
the Duke William Inn on the Cleobury road, Worcestershire. 
After a very careful examination of these specimens I came to 
the conclusion that tfiey, should be referred to this species and 
: my determination wa$ su]b^^quently confirmed by Monsieur 
Emile Boudief and t^Abb6 G Bresadola. The definition of the 
'"genu^'''fioweVer;:^^^^^ ““ ' ■ - - ----- - ' 
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peridium is only moderately tough and durable and it dehisces 
by a well defined central pore that gradually enlarges. There 
IS a well dcTCloped capillitium attached to the inner walls of the 

^ description of the British 
specimens of Ohsekrodenna cinclum (Fckl.;. Peridium hemis- 
pherical, S-15 mm. across, at first pale grey and slightly .stickv, 
beconmig darker with age and slightly scurfy, dehiscing bv 'a 
well defined central pore which becomes larger, and seated on a 
nng-iiKe mass of white mycelium -5-3 mm. wide at the base. 
Lapillitium attached to the inner wall of the peridium, hvmlinc 

Spores pale pink, round, 4^, 
minutel> warted, showing 4 to 5 warts in a row across the hemi- 
aphere. fhis Gasteromycete is assigned doubtfully by' E 
Fischer in Engler and Prantl’s Natiirlichc Pflanzen-familien L 
n ’ 313 to the Hymenogastrineae, but L’Abb^ G. 

BresadoJa (in iitt.) considers that it belongs to the Pleclo- 
basidtmeae and constitutes the type of a family that should be 
placed near to the 2 idostomataceae. 


66 


NOTES ON THE FUNGUS-FLORA OF THE 
MORAY DISTRICT. 

Bj/ D. A. Boyd, 

In view of the Society’s visit to Forres, some attention may 
appropriately be devoted to the ascertained fungus-flora of the 
Moray district, in which that town is situated. In accordance 
with the division of Scotland into provincial areas based upon 
the principal water-sheds, river basins, and estuaries, the dis- 
trict of Moray has been understood to include the whole of 
the extensive region which drains into the Moray Firth between 
Ord of Caithness and Fraserburgh.*^ As very little is known 
regarding the mycology of the portion of that district north of 
the Ness basin, it may be convenient for us to confine our atten- 
tion to the portion south of the Caledonian Canal, and, in par- 
ticular, to the valleys of the Rivers Spey and Findhorn, and the 
country adjacent to the town of Forres. While this region has 
long been famed for beauty of scenery and geniality of climate, 
it has also been brought prominently into notice as a remark- 
ably fertile field for botanical research, mainly through the suc- 
cessful labours of the late Rev. James Keith, LL.D., who for 
many years was minister of the parish of Forres. Having been 
attracted to the study of mycology, Dr. Keith entered into cor- 
respondence with Berkeley, Cooke, Currey, Phillips, Plowright, 
and other recognised English authorities, from whom he re- 
ceived encouragement to persevere in the work of investigating 
the Fungi of North-eastern Scotland, which up till that time had 
been almost wholly neglected. For a long period he continued 
to submit for identification specimens obtained in the richly- 
wooded district around Forres, and in the more distant pine- 
forests of Grantown, Rothiemurchus, &c. Many of these speci- 
mens were found to represent species unrecorded for Britain, or 
unknown to science, and as such were described by Messrs. 
Berkeley and Broome in the long series of notices of new or 
rare Fungi, communicated by them* to the ''Annals and Maga- 
zine of Natural History.^' 

* This system of division was first proposed by Dr. Buchanan White in the 

** Scottish Naturalist,*’ yol. I., p. i6i. It was adopted by the Rev. Dr. 

^ -t' ; Stevenson as the basis of his ** Mycologia Scotica ” (1879), and by Professor 
Trail and others in their lists of Scottish fungi, etc. It has also been fol- 
lowed, in a modified form, by Messrs. Harvie-Brown and Bartholomew in 
their Naturalists* Map of Scotland.” 
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In 1874, Keith contributed to the Scottish Naturalist’" a 
‘'List^of Fungi found within the Province of Moray, chiefly in 
the vicinity of Forres.” This was followed in 1 878-79 by a 
''Supplementary List,” and in 1884 by a “Second Supplemen- 
tary List”'^' llie Fungi enumerated in tliese tliree lists reach 
a total of 1,297 species, 574 which are Flyrnenomycetes and 
437 Ascomycetes. Since 1884, a considerable number of new 
records for the Moray district, including some notable additions 
to the British fungus-flora, were reported froiri time to time by 
Cooke, Phillips, and Plowright, in “ Greviiiea,”.as well as in the 
respective works on mycology published by these authors. These 
additions were nearly all due to Dr. Keith s researches. Many 
of them are attested by type-specimens preserved in the her- 
baria in the British Museum and at Kew, and some have not as 
yet occurred elsewhere in Britain. Looking at the list of Momy 
Fungi as a whole, it is remarkable for the large proportion of 
rare or uncommon species enumerated, and in that respect 
affords evidence of a fertility wliich probably can scarcely be 
surpassed in any other locality in our country. 

Many interesting discoveries have been made in the neigh- 
bourhood of Aviemore, Invernesshire. This portion of the 
Spey valley lies directly opposite the main group of mountains 
of the Cairngorm range, of which a very impressive view is 
obtainable from the village. In the vicinity is the ancient forest 
of Rothiemurchus, which extends for some miles along the 
valley between the mountains and the river, and is intersected 
by numerous minor streams. During recent years, many of the 
oldest trees on the border of the forest have been cut down. 
Throughout the district there are numerous sawmills where the 
timber used for purposes of the estate is cut into suitable por- 
tions ; and on the accumulated heaps of pine sawdust various 
rare species of Fungi have sometimes occurred. Among these 
may be mentioned Fluteus cervinus (Schaeff.) Fr., var. peiasatiis 
Fr., P. nanus (Pers.) Fr., Flammula sftmiosa Fr., Paxillus pa?m- 
oides Fr., and Boletus sulphur eus Fr. 

In the immediate vicinity of Aviemore, and in the neighbour- 
ing woods at Alvie and Kinrara, many notable species have 
from time to time been discovered. As illustrative of these, 
reference may be made to Omphalia grisea Fr., ( 9 . campanella 
(Batsch) Fr. var. badipus Fr,, Pleurotus tremulus (Schaeff.) Fr., 
Entolo 7 na griseocyaneum Fr.f Leptonia asprella Fr., Nolanea 
rufocarnea Berk., Naucoria erinacea Fr., Cortinarms (Inoloma) 
bolaris Fr., Hygrophonis nitratus (Pers.) Fr., Polyporus melano- 
pus Fr., Poly Stic tus polymorphus Clavaria amethystina 

* Scottish Naturalist, Vol. II., pp. 210, 243, 305, 363 ; VoL IV., p, 342 ; Vol. V'., 
pp. 8, 93 ; Vol. I. (New Series), pp. 224, 270. 


(Bull.) Fr., Ulocolla sac char ina Bref., Scutularia littoralis (Phil. 

& Plow.) Sacc., Psendopcziza foecunda (Phil.) Sacc, Zigrwella 
collabens (Curr.) Sacc., Thyridium lividmn (Pers.) Hyp- 

copra pmicola (Rob.) Ces. & de Not., Sordarm coprophda ^t:) 
Ces. & de Not., 5 . platyspora (Plow.) Sacc., Delitschta W intern 
Plow., D. minuta Fckl., Sprormia minima Awd., S. megalo- 
spora Awd., S. octomera Awd., S. pulchra Han^, Lophiostoma 
arnndinis (Ft.) Ces. & de Not.,i. macrostomum (lode) Ces.&de 
Not., Stagonospora vexata Sacc., Stilbuni orbtculare B. & Hr., 
and Graphium griseum (Berk.) Sacc. .11 

Loch-an-Eilean, a lovely little lake with an imposing back- 
ground of mountain and forest, is justly esteemed one of the 
beauty-spots in the Aviemore district. Among the Fungi noted 
for the neighbourhood of the loch are V olvaria speciosa P r. and 
Fluteus umbrosus (Pers.) Fr. In the little island with ruined 
castle, long visited for nesting purposes by a pair of ospreys, 
Flammula alnicola Fr. var. salicicola Fr. has occurred on de- 
caying willow. . , , • • i. .. 

From a mycologist’s point of view, however, the mam interest 
of the district is centred in Rothiemurchus forest itself, with its 
wealth of fungus life. Here, as in the other old pine-woods o 
the Moray region, one is impressed by the unu^al size and 
abundance of the larger species of Tncholoma. Boleti in con- 
siderable variety are also remarkably plentiful. Perhaps the 
most interesting Fungi of the forest, however, are the various 
large species of Hydnum, which may be said to have their home 
in the pine-woods of Scotland, and are rarely if ever obtainable 
in the south. Where the ground is carpeted with the red 
whortleberry (Y accinium Yitis-Idaea), the leaves of that shrub 
frequently display the pale gall-like swellings produced by 
Exobasidium vaccinii Woronin ; and where the carpet consists of 
Linnaea borealis, the leaves are often conspicuously spotted by 
Y entufia Dickiei (B. & Br.) Ces. & de Not. 

The Fungi recorded for Rothiemurchus include a large pro- 
portion of uncommon species, of which only a few can be men- 
tioned Reference may be made to Armillaria bulbigera (A. fk 
S.) Fr., A. robusta (A. & S.) Fr., Tricholoma fessundatum Fr., 
Pleurotus acerosus Fr., Entoloma Bloxami B. & Br., Cliiopilus 
undatus Fr., Nolanea mammosa (Lirm.) Fr., Inocybe aster ospora 
Ouel, Eebeloma punctatum Fr., H. versipelle Fr., Flammula 
scam’ba Fr., F. spumosa t'r., F. astragcilina Fr., F. hybrida 
Fr. F. inopoda Fr., Stropharia Jerdoni B. & Br., Psilocybe 
■ bullae ea (Bull.) Fr., Copinus Render soni Berk., Cortinarius 
■ (PMegmacium) clariMor Fr., C. (Ph.) turmalis Fr., C. (Myxa- 
i'tmm) stillatitius F'xpC\:(lnoloma) traganus Fr., C. (I.) 
./ tophaems Ff., C. '(D'tmbcybe) cinnabarinus Fr., Lactarius hys- 

Ft., L. picinus Fr., Poly- 
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Hydmtni fragile Fr., Coniophora byssoidea (Pers.) Karst., Pha- 
cidium phacidioides (Fr.) Mass., Crumenula urceolif onnis Karst., 
Saccobolus 7teglectus Boud, Fseudopeziza foecunda (Phil) Sacc., 
Mollisia jzmcina (Pers.) Rehm, M. arimdinacea (DC.) Phil, 
Belonidium excelsius (Karst) Phil, Humaria cervaria (Phil) 
Sacc, H. bovina (Phil.) Sacc., Melanospora c/iionea (Fr.) Corda, 
Anthostoviella iomicum (Lev.) Sacc, Coprolepa merdaria (Fr.) 
Fckl, and Kamtdaria Keithii Mass. 

In passing from the valley of the Spey to that of the Findhorn, 
a tract of dreary moorland is crossed, but as the Findhorn 
is approached, a very fertile district is again entered upon. For 
several miles the river flows through a deep V-shaped rocky 
ravine, amid scenes of remarkable grandeur and beauty, which 
may be said to culminate in the neighbourhood of Dunphail 
The wooded country around Dunphail is also notable for its 
mycoiogical records. These include Amanita excels a Fr., A. 
virosa Fr., Collybia ambusia Fr., Mycena adonis (Bull.) Fr., 
Pleurotus atrocaeruleus Fr., Inocybe fibrosa (Sow.) Fr., Cor- 
tinarius (Inoloma) callisteus Fr., Marasmius saccharinus 
(Batsch) Fr., Pamts patellaris Fr., Trogia crispa Fr., Polyporus 
Keithii B. & Br., Poria nitida (Pers.) Fr., Mertdius rufus (Pers.) 
Fr., Porothelium Keithii B. & Br., Radtdum deglubens B. & Br., 
Corticium poly gonmnt Fr., Clavaria tuber osa (Sow.) Fr., Keithia 
tetraspora (Phil. & Keith) Sacc., Phacidumt minutissimum Awd., 
Patellaria connivens Fr., Pseudo peziza palustris (Rob.) Mass., 
Mollisiella ilicincola (B, & Br.) Mass., Helotium bolare ffi^X^Cd) 
Mass., Hypocrea fungicola Karst., Pleospora nigerrhk^^lox.) 
Sacc., Anthostoma melanotes (B. & Br.) Sacc., Leptospfiaeria 
praetermissa (Karst.) Sacc., Helicosporium Mulleri Sacc., Tripo- 
sporium elegans Corda, &c. 

Between Dunphail and Forres, the Findhorn passes for some 
miles through a richly wooded country. Stretching away to the 
left is the extensive estate of Darnaway Castle (Earl of Moray), 
surrounded by a forest which contains a large proportion of oak 
trees. On the right is the finely wooded estate of Altyre, the 
property of Sir W. G. Gordon- Gumming, Bart. From the lists 
of species observed here from time to time, it may be inferred 
that the prevailing conditions are more than usually favourable 
to fungus life. 

In the Darnaway woods have been found Polyporus lacteus 
Fr., Poria nitida (Pers.) Fr., P. reticulata Fr., Mendius rufus 
(Pers.) Fr., Hydnum udum Fr., Phlebia radiata Fr., Patellaria 
lonicerae Phil., Cenangium pulveraceum (A, & S.) Fr,, Humaria 
Oocardii (Kalchbr.) Sacc., Hypocrea fungicola Karst., Chaeto- 
sphaeria phaeo stroma Dur. & Mont., Leptosphaeria rhacodium 
(Pers.). Ces. '& de Not, Z. canescens (Pers.) Sacc., Pleospora 
nigerrima (Blox.) Sacc., See. 
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attaining at the summit of the tower an elevation of 320 feet 
above sea-level. Under the shade of the trees and coppices on 
these hills have been found T richoloma biifomn^n (Pers.) P'r., 
Cliiocybe pithy ophila Fr., Inocybe frcchispora Berk., 7. hiulca 
Fr., E ypkoloina Candolle'ptum Fr,, lidotium sidpIiM rattan 
(Schum.) Phil., Melanospora vervecina (Desm.) FckL, and Dia- 
porthe velata (Pers.) Ntke. 

As might be anticipated from Dr. Keith’s habits of minute 
and careful observation, the Fungi reported from Forres itself, 
and from the river-side and other places near the town, are very 
numerous. Among many noteworthy species, reference may 
be made to Lepiota sisiraia Fr., T richoloma inmtundum Berk., 
T, hmnile Fr., Cliiocybe tumulosa Kalchbr., Mycena prolifera 
(Sow.) Fr., M., speirea Fr., M. kiemalis (Osbeck) Fr., Omphalia 
de7nissa Fr., V olvaria gloiocephala (DC.) Fr., V. speciosa 
Fr., Pholiota mycenoides Fr., Inocybe obscura (Pers.) Fr., 
/. eutheles B. & Br., Flatnmula hybrida Fr., F, inopoda Fr., 
Naucoria pediades Fr., Psaihyra conopilea Fr., Cortinarius 
(Phlegmacium) serarius Fr., C, (Telatnonia) impennis Fr., 
C, (T,) incisus (Pers.) Fr., C. (Hygrocybe) scandens Fr., 
Hygropkorus agatkosmus Fr., H. leporinus Fr., Panus conchatus 
Fr., Hydnum scabrosum Fr., Cyphella ochroleuca B. '& Br., 
Clavaria uncial is Grev., Nidtdaria conpluens Fr., Piiccinia 
siienes Schrot, P. Andersoni B. '& Br,, Anixia perichaenoides 
(Cke.) Sacc., Pkacidium seriatum (Lib.) Mass., Patinella 
plexella (Phil.) Sacc., Tympanis pirtastri TuL, Schweinitzia 
rufo-oiivacea (A. & S.) Mass., Phaeangella suhnitida (Cke. & 
Phil.) Mass., Ombrophila brunnea Phil., Ascopkanus subfuscus 
Boud, Pseudo pezim arenwaga (Desm.) Mass., Ps. pedustris 
(Rob.) Mass., Ps. spkaeroides (Desm.) Mass., Mollisia albula 
Phil, Belonidium ventosum (Karst.) Phil, B. lacusire (Fr.) Phil, 
B. pullum Phil. Keith, Helotium Fuckelii Mass., H. concolor 
(Phil.) Mass., H. alniellum Karst, H. eburneum (Rob.) Gill, 
H. slrobilinutn (Fr.) Mass.,- Ciboria subularis (Bull) Sacc., 
Lacknea bulbo-crinita Phil, Dasyscypha rhytismaiis Sacc., P, 
acuum (A. & S.) Sacc, D. nidubis (Schm. & Kze.) Mass., D. 
oedema (Desm.) Mass., V. elaphines (B. & Br.) Mass., Humaria 
otanthomela (Pers.) Sacc., H. Keitkii (Phil.) Sacc., Peziza sepiatra 
Cke., Morchella conica Pers., Sordaria curvula de Bary, 5. 
maxima NiessL, Delitschia bisporula (Crouan) Hans., Lasio- 
spkaeria scahra (Curr.) Awd., Melanomma Jenynsii (B. Br.) 
Sacc., Zignoella putviscula (Curr.) Sacc., Z, insculpta (Fr.) 
Sacc., Ceratostomella pilifera (Fr.) Wint, Sphaerella afiurithma 
(B. & Br.) Cke., Metasphaeria persisfens B. & Br., Leptospkaeria 
nigrans (Desm.) Ces. ^ de Not, Pleospora nigrella (Rabh.) 
Wint., P. ruhicunda P* infecioria FckI, Opkiobolus 

herpotrichus Miassarina tiliae (Phil. & Plow.) Sacc., 
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Pkomaiospora Berkeley i Sacc., Diaforihe inquilina (Walk.) 
Ntke, D, vepris (de Lacr.) Fckl., D. Badhami (Curr.) Sarr., 1), 
ceramblkola (B. & Br.) Sacc., Valsa abieth Fr., F. Kuneri Fr.^ 
Phoma malorum Berk., V ermiadaria atrmnentaria B. & Br., 
Prostheminm stellare Riess., Septoria c^rs/rudrala Dc'siil, .S. 
adoxae Fckl, S. graminiim Desm., Anierosporium macrotrichmn 
(B. & Br.) Sacc,, Ovidaria doronici Sacc., Torida idmicola Berk., 
Hehnintliosporiuni folliailatmn Corda, H. Smiikii Br. & Br„ 
Cercospora calihae Cke., Dcndryphium laxmn B. & Br., Stem- 
phylium alternariac (Cke.) Sacc, Macrosporimn ddicattduni 
(B. & Br.) Mass., Fiisarium obtusian Sacc., and F , rkabdophoruni 
B. & Br. 

In most localities, a scanty rainfall is usually associated with a 
correspondingly diminished crop of Fungi. This does not 
appear to be the case at Forres, however, where the average 
rainfall is believed to be about the lowest in Scotland and one 
of the smallest in Britain. To an exceptionally favourable 
climate, and a fertile soil well-fitted to retain moisture, must 
therefore be attributed the wonderful productiveness of the 
country around Forres. That the resources of the Moray dis- 
trict, already so largely drawn upon by Dr. Keith, are not yet 
exhausted, is evident from the results of the Society’s visits to 
Speyside, Drumnadrochit, and Forres; and there is no reason 
to doubt that fresh discoveries will continue to reward the re- 
searches of every mycologist who may be tempted to make that 
delightful region the field of his investigations,'^* 

* For further information regarding’ the fungi of Moray, with details as to 
habitats, localities, etc., reference may be made to Dr. Keith’s Lists and the 
Mycologia Scotica,” already mentioned; and to successive volumes of the 
Scottish Naturalist,” containing several Supplements to “ Mycologia 
Scotica,” as well as lists by Professor Trail of the Scottish Peronosporaceae, 
Ustilagineae, Uredineae, Discomycetes, Sphaeropsideae, and Melanconieae, 
with various other short notes relating to the subject ; and also to the 
Society’s Transactions, containing lists of species observed at former forays 
in the district. 


PHAEANGELLA EMPETRI BOUD. (IN LITT.) 
AND SOME FORGOTTEN DISCOMYCETES. 

A CORRECTION. 

By A. Lorrain Smith, F.LS\ 

My attention was called last September by Professor 
Trail to the description of Cenmtgmm Empetri Phiil. 
published in the Scottish Naturalist 1891, p. 89, which 
seemed to him to tally with that of Phaeangella 
Smithiana Boud. published in the Transactions as a new 
species. Professor Trail had collected the fungus along 
with some other Discomycetes at Birsay, in Orkney, in 
August, 1888, and had sent them all to Mr. W. Phillips for 
identification and description. The original diagnoses of the 
plant as given by Phillips did not agree with the characters of 
Boudier’s species ; but as Phillips’ collection of fungi has 
recently been incorporated in the herbarium of the British 
Museum, the type specimen was found and re-examined micro- 
scopically. The fungus on which Phillips based his determina- 
tion must have been immature, as he placed it in a genus with 
colourless and simple spores* Examples were found, however, 
of brown septate spores similar to those of Phaeangella and, as 
the other characters agreed, M. Boudier was communicated with 
and has authorized the substitution of Phillips' prior specific 
name. 

It has been considered that it would be of service to workers 
to republish the other new Orkney species which had, along 
with the above, escaped inclusion, not only in Mr. Massee's 
Fungus Flora, but also in Saccardo's Sylloge. The previously 
described species Mollisia carduorum and Ascobolus stictoideus 
have since been recorded as British, the former by Massee 
(Brit Fung. FL IV. p. 496 (1895) and the latter by Crossland 
(Naturalist 1900, p. 8). I wish to express my thanks to 
Professor Trail for pointing out the mistake and to M. Boudier 
for his cordial permission to correct the specific name. 

The Orkney species as, originally published by Phillips in 
the Scottish Naturalist are as follows : — 


HYMEI^OaCyPHil SYII^If»IIOI?iCARW, li*S, 

Scot Nat. 1889, p. 139, No, 105, as Hfmemscfplm aumz (Pers.), 

Cups scattered, stipitate, copulate, then expanded, plane, 
glabrous, or minutely tomentose on the sub-bulbous slender 
stem ; margin entire ; bright yellow throughout ; asci cylindri- 
cal, narrowed at the base ; sporidia oblong or oblong-fusiform, 
rather obtuse, a gutta at each pole ; paraphyses filiform, slender. 

On dead branches of Symphoricarpus racemosus, Binscarth. 

Cups 300-500/x broad, stem 300-1000/^ long ; asci 60 x //jl, 7 'his 
is a slender delicate species, which does not agree well with any 
described species. It comes near F Male a vitclUna (Rehm) 
Sacc., but differs in the sporidia, and tomentose sub-bulbous 
stem. 

iWlOLtlSIA (PYREIMOREZIZA) OmOUOnUM (flEHfl«)« 

Pyrenopeziza Carduortmi Rehm, Ascom. No. 68 ; Winter, in 
Flora, 1872, p. 526 ; Saccardo Syll. Fung., VoL VIII, p. 359. 

On Carduus lanceolaius^ Binscarth. 

MOLLISIA (NIPTERA) CINERELLA, SACC. 
f. CAESPITOSA, mihh 

On decorticated wood of Fagus sylvatica^ Binscarth. 

The cups break out in caespitose heaps : the sporidia are 
clavato-fusiform, and are furnished with a gutta near the ends. 

LACHNELLA ORBICULARIS, n. sp« 

Minute, scattered, erurnpent, sessile, orbicular, when dry 
black, when moist fuliginous, clothed near the margin with short, 
fuliginous, asperate hairs ; asci subfusiform, broad ; sporidia 
eight, fusiform, pointed at the ends, triguttulate, 10-14 x 2-2‘5/x; 
paraphyses acerose, a little exceeding the asci in length. 

On dead culms of Juncus squarrosits. Greenay Hill in 
Birsay. 

Cups ioo-200itA broad, asci 35-38 x ; paraphyses 40-43 x 2*5/x. 
This has many points in common with Dasyscypha Pekmii 
(Staritz) Sacc. ,* but differs in being perfectly sessile and much 
smaller in size, 

LACHNELLA BRUNNEO-CiLIATA, n. sp. 

Scattered, stipitate, cupulate, brown; margin ciliated 

with dark brown asperate hairs; hymenium pale-cinereous; 
asci cylindraceo-clavate ; sporidia eight, oblong-elliptic, or sub- 
cymbiform, obtuse, uniseptate, 12-14 x 3~4/Jt; paraphyses acerose, 
broad, exceeding the asci. 

On dead - culnis of Juncus squarrosus. Shore of Loch of 
Banks in Birsay, 
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Cups 300“6oo/Jt broad; stem equalling in length the diameter 
of tlie cup ; hairs 6o x 4ti ; asci 65 x / /x ; paraphyses 80 x 5/x. This 
is quite distinct from Dasyscypha tiehnii (Star.) Sacc. 

LACHMELLA <HELOTiEL.LA) n. sp. 

Cups minute, scattered, sessile, at first globose, urceolate, 
dirty white or pale brown, margin ciliated with pale brown hairs ; 
asci cylindraceo^clavate, or clavate ; sporidia 8, oblong, obtuse, 
uniseptate, slightl}^ constricted, hyaline, 13 x 5/x; paraphyses 
slender, sparse. 

On twigs of Cytzsus Laburnum^ Binscarth. 

The cups are 200/x broad, urceolate ; the hairs are non~septate, 
paler near the base, 60-65/x long, 3/x broad ; the asci are 70 x 10- 

I 2 /X. 

It is remarkable that on the branches of Cytisus radiata, in 
Northern Italy, a minute species, Niptera Raineri (De Not.) 
Sacc., occurs with very similar sporidia. I cannot suppose, how- 
ever, that they are the. same plant, as De Notaris has said noth- 
ing about the margin of N, Raineri being ciliated. 

ASCOBOLUS STICTOIDEUS SPEC. 

MicJielia, Vol. L, p. 474. Saccardo's Sylloge Fimgorum, VIIL, 
P- SIS* 

Cups loosely gregarious or scattered, minute, scarcely 
1/3- mm. in diameter, externally watery white, the disc 
pale-olivaceous, nigro-punctate with the projecting asci, totally 
immersed in the substratum or with the thick torn margin 
exposed; asci few (s-io), large, 150-160/x x 40/x, short and 
widely clavate, the wall thickened above with a stout stalk, 8- 
spored ; paraphyses septate curved at the tips ; spores in two 
rows, or irregularly grouped ; ellipsoid 25/x x 14/x, at first hyaline 
and smooth, then violet. 

On dog*s dung at Howan, in Birsay. 

CENANGiUMI EMPETRi n. sp. 

Cups scattered, minute, at first nestling beneath the epider- 
mis, then enimpent, subturbinate, or barrel-shaped, margin con- 
nivent, then erect, torn ; externally vertically wrinkled, granular, 
black, coriaceous ; hymenium nearly black ; asci cylindraceo- 
clavate; sporidia 8, elliptic, becoming fuliginous grey, 15-17 x 
7-9/x; paraphyses filiform, occasionally branched. 

On dead leaves of Empetrum nigrum. 

Cups 300/X broad in the; widest part, and the same in height; 
asci 100 X 1 5/x, cell-wall conspicuous, 


SOME NOTES ON THE HISTORY OF THE 
CLASSIFICATION OF THE UREDINALES. 

By f, Ramsbattom, BA. 

The Urediiiales are a group which seem to give rise to more 
problems that do any other group of fungi. One has only to 
think of, amongst others, the problems of heteroedsm, biologi- 
cal species, polymorphism and the relations with other groups 
to understand the attraction the group has, even for those 
botanists who have not otherwise the slightest interest in 
mycology. The Uredinales were amongst the earliest micro- 
scopic fungi to be noticed because of their attacks upon cereals* 
In the words of Persoon, Plusieurs sent connues meme du 
vulgare par le dommage qu’elles occasionent.'* In recent years, 
some people interested in their study have counted the number 
of times rusts are mentioned in the Old Testament, the inflic- 
tion of blight or blasting being regarded as one of the Divine 
judgments for the sins of the people. The number seems to be 
at least five, the first occurring in Genesis. The reference in 
the New Testament to the ‘‘corruption’’ caused by “moth” 
and “ rust seems to have no phytopathological signiflcance. 
We know that the Greeks and Romans were familiar with these 
diseases and it seems certain that any nation which cultivated 
cereals had at least a nodding acquaintance witli what could, in 
such a mysterious way, cause such a difference in the crops- upon 
which they so much depended. The nature of the disease was 
of necessity quite unknown to the ancients, but theories and 
assertions were never lacking. 

As an example of what a competent naturalist of the I7tli 
century thought of the subject one may take the case of Robert 
Plott, LL.D., Keeper of the Ashmolean Museum and “ Professor 
of Chymistry’' in the University of Oxford. Writing in 1686 
in his book on the Natural History of Staffordshire (a book I 
have to thank Miss Lorrain Smith for calling my attention to) 
he mentions that to avoid blasting and smutting, the inhabitants 
of the county steeped “ their grain in brine before they sowe it,” 
and that (to prevent Meldew'ing, the most pernicious of all the 
annoyances, that inclosures and rich lands are lyable to, Thomas 
Cartwright, parish Clerk of Womburn, in this County, either 
mixes his corn with soot before he sowes it, or sowes soot upon 
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It after the wheat’s in the ground ; by which means he has nw- 
servd the corn from being^Meldewed^ in land^aWay observed 

“■ ■>- — 

First then, as to the causes of Meldews some have thought 

an unseasonable time of sowing fnd 
thereiore have sown very early, as judging corn mostTubSct to 
this disease when sown late: but this cause is certainlv hnf ,n 
fwn^'^^Othem^ meldewing at what time soever 3 iey are 

raakin^y^m^all • placed the origin of meldewing in 

making small mclosures, corn not being so lyable to this evil in 

■* “« te coSS^paS 

mcWas be neve, » smXsTtL ia“rbe‘pS>“' thfjom tfat 
which- 

upon conplation in the Air falls down upon the cor^ Sin 2 

sticking to S: sS;Tnd SLTh^S! b/ tteT /"T 

up the Dores nF it 11 f.^^end by the Sun, so binds 

pLe„.?d;.hii,vtsirs'’ss' ■" ss rTaS 

.iSTsLS“f A„r,i;ST.S>'rb*f ^«edS 

cess of Meldewing. Now if this steam when^^' 

believe it to be nothinVelirhut ^ I 

heat of the Sun oufof tS steam raiVd by the 

up, or kept down by any adust matter * that 

all, as I suppose it is bv the snnt rh: ’ at 

prevented.’’ Where ttefl 

suggests “sowing S 

do prevent m great measure its falling on the straw afid A 
the mischief above mentioned.” ^ ^ ^ doeing 

As is well known Jethro Tull the father of * •» 

ture, in His book on The HnrqeVr.^* modern agricul- 

the third edition in 1751 attributes thl^ ' if 

" brought (some think) b^ the eSt w^^d » to u °r 
wheat leaving their excrefe as f which feed upon the 

shown.by thlSSp?: 

Fontana 10^767 seems to have been the first to establish the 
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.fUBg’O.I cl HEtlirc of tlic nicfc ' TT *. - * . ' ^ r - ■ a ' ' 

teleutospore and uredospore stages ’ He 

less plants which exhausted the^heat ami stii 

ss &r'^ ^ ss 

Ninety years before this, however Kolwri Tf,-ri. • i ■ 

dS f'r ^ ™ 

of it* ^ an illustration 

no surprise when it ic r'r.r.d- ^entur}, ibis need occasion 

valent u, certaMhe^ btancLrof SS„y P"=^ 

can "'itT? 

first occurs in the 3rd Edition of Rav's Sy^psis’^I^f *'-rhR 

deatE’wIs 2itr“brDilfa' °''“h 

Sherardian profeslor^of^bmrnr’nt'^n the first 

did not. however, appear on tl^^ editor’s name 

words of Dillenins^ t'^le page, as there was (in the 

of S|n“Ss r^"> 

marked. Amongst these Additions fs g lTn “ pIlixTSfa’ 
globularis pulverulentis undique asoen ’ ft..^ lobata, 

wtr^Te'UT bT<l “H? T*’^' .SialroT^ob'a'S: 

gathered by the conjure™of ^ClmWave ” ^Th 

given of tL plant ihich is the fei of 

attacked by an aecidium 'kl i / ^ nemorosa 

called “the conjurer of Chalgrave's“ferr’’ ” S 

was I have been unable to find nm tff t ■ 

was Chalgrove the scene nf TeK ^ residence 

?'Es 

a’ reSTf So'coiSrtrJmft ‘’'13 

“3,;o°sr.;3„ ?:„r;“”n‘ ^ ' 

•Trans. Brit. Mycol. Soc.. Vol. Hi., pp. i9.,o (1908). 


So 


-o “> i- 

smoram, piints "out ^SSkuiS*' error ” 1 “ 4“7””b 

SodJty^b ^; 9 ?“ 5 eeTtL?kr Linnaean 

diseased £ had^^ow ?l knowledge of this 

whLSie"' - ?r;^pLTon 
S' have'Len Vo™ ^Vl^XS 

iWrt” W,! f S A,^emo^e nemorosa, were the eV of an 
insect He found on examination, however that f-h^^r„K™ f 
were themselves a vepetahle r ’ ™ ^ ^ tubercles 

to the work 0“ nsJcl ^ k Ln^ K w 1 appearance 

ing ^eucespermum SSrLs^fhf 

Pulteney states that the* then ^ a Bobarts Herbarium.” 

had infimed him tha^Ltd llt'Znt 

correction of the mistake by DiHenius Hmsflf ' ^ 

given'thf °lycSrZ°Mjt *?'“"<< >“»<i»» and was 
Hantarom 175I S tte "LfS r ■" Sp«ai.s 

pertnum appeared under the name Tr^-, juni- 

Any aeddium for a Ve was nfaced he^^ K 

be expected when the examiifni-mn ^ 

one of Mr. Adams’s pockd feSes ofXee°"f 

> In British Floras Vfot S rbi * '‘“'ted.” 

foot^s Flora Scotica publSS^ i v^W,- Light- 

on dead leaves, moss and roSen^^wVd a^lTV 
Tnchta. - wooa, and is a species of 



The ^ rusts are mentioned incidentally in the 1st editiuii of 
Withering’s Botanical Arrangement, 1770, wiicrc, in speaking of 
Berberjs he states.- — * This shnrb should never be |jerrjiittcd to 
grow in corn lands, for the ears of wheal that grow near it never 
fill, and its influence in this respect has been known lo extend 
as far as 300 or 400 yards across a field;’ In the 2m\ edition, 
1792, we find Lycoperdon epipkylltim in its proper seme and a 
statement to the effect that it is not Light! uols L. rpiphyllum 
which is T richia turbinata. 

In the 3rd edition of this work, 179(5, the number is increased 
by the addition of Lycoperdon hiuatmn growing on Anemone 
liemorosa, Adoxa^ Car duns arvensis^ and Joetonica opficinialis. 
These hosts are copied from Relhan’s Flora of Cambridge : the 
description is really that of Aecidium leucospermum^ but there 
is given in the synonomy Aecidium fuscitm and the Conjuror of 
C hal grave s fern. Gymnqsporangiwn Sahinae occurs as Tre- 
mella Sabinae amongst algae and true Trernellas, just as the 
genus Lycoperdon also included true Lycoperdons and certain 
Myxomycetes. 

In the 4th edition (1801), edited by Withering’s son, we find 
under Lycoperdon epiphyllum a note which, from the date 
given, seems to be one by Withering himself. “ The spots on 
S or bus aucuparia consist of minute globules^ intermixed with 
wooHike fibres. On examining many of them in different 
states I at last found a small maggot in some of the younger 
spots, so that the globules are probably its excrement, and the 
fibres the woody fibres of the plant unfit for food.” So much for 
Gymnosporangium juniperinum. 

In the 7th edition, 1830, there is no alteration in the two 
species of Lycoperdon hut five species of Credo are given, and 
this only six years before the appearance of Berkeley’s contri- 
bution to Smith’s English Flora. Withering, in his Preface 
to this edition, apologises for the paucity of Cryptogamic 
material presented. He is evidently quite out of sympathy with 
“ this overgrown class.” Experience warrants the conclusion 
that individuals far more highly gifted have hitherto failed to 
reduce these countless tribes to systematic order.” Mycological 
studies especially ** cannot be rendered palatable to the gener- 
ality of Botanists. . . Experience evinces that this particular 

branch of science is almost daily becoming and must inevitably 
become, even to the proficient, a separate study, fully available 
only to the lynx-eyed fewT By taking such a view Withering 
contrived to include just the same number of Uredineae for the 
whole of the British Isles as Relhan had in the Flora of Cam- 
bridge ten years before. 

Persoon was the first to bring about anything like order in the 
study of the rusts. So much so that by the International Rules 
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nomTnXturro7this f°>- the 

Pereo?r”\£’fct''genurt? be d’n"'' founded by 

tlbS' in Gmeffn-riinn? S^steSr VeJ^ 

S-:i-rbr£"w^ s 

h™ “nJr 1t7a°^-SSli^ ^“n 

round protuberances on the surface iS^arcTh"^ 

certain cells r^f t-h^ wnich are the coverings of 

ZjW It „a, i»;.u,1 of th.lir'l, "f’*"'!, those'-of 

stowad tha name. - We have cluad ” P?5;‘l>«i=‘ he be- 

tinguished by its Demlhr r^Jli ^ ^ ^ 

o’i.4ov, celluk” fpSiondfd from the Greek 

name.) The genuiSSes certaS Cf P " 
as Nummulafia. The spSies Lrnw Pyrenomycetes such 
fissures of old trees or between i-h °K the clefts and 

species are fulirde^ibed 1’- bark and the wood Three 
The other specL te^in , and female organs as well, 

by their names:. they are the white'thict^/^^^^ distinguished 
thinner Aecidium the hairv ^et a r 
Oaks," and so on. In S ff Hilt f 

botanist would pretend to toow wHa t ^SfiX disll^^^W 
species are. This mpf-tinrl r.r ■ ..• easily distmgaished 

mi, Sir John* as he ca„ed 

Swedish order of VaL. He^was“a^ a . member of the 

somewhat of a plaver very versatile person, being 

according to his contemporarie^’rSS ^ H? 
with very many notable peoDle’ ifr irviT ^ controversies 
cided opinion about him.^ ChristoSie/ Smart foil 
anonymous abuse by Hill of his wofk, co.ipos^d^°ThTH-ir°?^ 

“onr ■” 

physic, his physic a farce ic’’ w.,. farces are 

Superintendent of the Eoya'l G^deis ™kIw' 
ever, doee not appear to have bel conlrmed ' Se 
voliuninotis writer and wrote the fire. r-? 

Concerning his botSy IT f|!lLhrwr, f °f 
Linnaeus says a blind hen meets with a grain of coSf"™^^’ 

was diagnosed in 1794 and four^spedS g^en. They 

thlTr°" ■" rt74 •■ 


are all good Uredos. The date msually given for (Jredo, how-- 
ever, is 1795, Persoon dirignosed the genus again. He 

was less succ'essful this time. He described three species, the 
first two of which, Uredo Candida and Vredo mycophiia, are 
not now included in the Uredinales, the first being Cys/ofws 
caiidtdits and the second Sepedomum chrysosfermtim. 

riie date, 1794, the correct one for the first use b}’ 

Persoon of the name Puccinia, He descriljed five specimens, 
the name Puccinia was first used by Miclndi in his Nova Plan- 
tarum genera, 1729, the name being given in honour of Pro- 
fessor Puccini of Florence. Two species were described and 
figured, the one Puccinia no7i raniosa, &c.^ being the present 
Gymno sporangium juniperinumy the other, Puccinia ramosUy &c,, 
being the Myxomycete Ceratiomyxa fruticulosa. The name 
Puccinia occurs several times between Micheli and Persoon 
in Micheli's sense, but Persoon redefined the genus taking 
out the myxomycete and adding a Phragmidium and three 
species of Puccinia y one of which is the famous Puccinia 
,graminis. Link afterwards took out the Uredo mucronata 
(the Puccinia non ramosa of Micheli) and made it the type 
of his genus Phragmidium, No one apparently ever used the 
genus Aecidium in HilFs sense. Possibly the man who was 
forbidden Chelsea Physic Garden ‘‘ for making too free use of 
the plants could not be trusted to describe merely what he saw. 

In the Tentamen, 1797, Persoon widely separated Puccinia 
from Uredo and Aecidiuniy which two he had placed together 
from the first. In his Synopsis he divides the fungus group into 
two classes, Angiocarpi and Gymnocarpi. The former class is 
divided into three orders, Sclerocarpi, vSarcocarpi and Dermato- 
carpi. The section Trichospermi of the last order includes the 
Gasteromycetes and Myxomycetes, while the section Gymno- 
spermi includes Aecidiumy Uredo and Pucciniay together with 
such genera as Liceay Onygena and Trie hod erma, (The third 
section, Sarcospermi, includes only Cyathus). The grouping 
together of Aecidiumy Uredo and Puccinia is the germ of the 
modern cohort Uredinales. The classification put forward in 
the Synopsis was followed by Albertini and Schweinitz in their 
Conspectus Fungorum, 1805, and by Sir W. J. Hooker in his 
Flora Scotica, 1821. In the Flore Frangaise, 1805, De Candolle 
divided the fungi into Persoon's two main divisions, Angiocarpi 
and Gymnocarpi. He then subdivides the Angiocarpi into those 
genera without peridia (Gymnosporangiuniy which is here first 
diagnosed, Puccinia [species classified according to the number 
of compartments in the spore], Bullaria \Pucctnia\ Uredo); 
those genera with peridia in which there are no filaments 
(Aecidiumy MucoTy Liceay Tubulina) and a third group where 
there are such filaments (Myxomycetes and Gasteromycetes). 
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find to present writer has been able to 

ind to the Uiedineae as a group occurs in Persoon’s Traite sur 
las Charnp.gnons i8i8. It is not defined but he says ‘ Une 
autre petite f ami lie tres-naturelle et tres-riche en especes est 
celle des Uredinees, toutes parasites sous I’epiderme des feuilles 
encore vertes, rarement sur les branches seches, et quelques- 
unes dans les epis des cereales. . . Leur poussiere esl en 

proportion de leur petitesse tres-abondante, mais sans filets- 
elle est aussi souvent depourvue d’un peridie, et dans ce cas elle 
est entouree d une partie de I’epidermie de la plante-mere qui 
en fait la fonction, 6tant modifiee en faux-peridie. Leur gra?ns 
paroissent etre des capsules propres, qui dans le genre Puccinia 
sont clo^sonnees. Les PucciJa, Podisoma Link! o^ GyZo- 

sfeZ'ZlTl (Ustilago) et Ae’adiuJ(Roe- 

^ genres les plus connus de cette division.” 

At this time Pucctma, Vredo and Aecidium were usually re- 
prded as separate genera though certain botanists began to 

“ subject. In the words of^achs 

Phe lower, the small and simple Fungi, those especially which 
c e parasitic on plants and animals, were the most attractive 
objects in the whole field of mycology. Here were difficulties 

haJ'eTCr hTdto^^aTT enigmas with which botany 

ftas ever had to ded, here was new ground to be slowly won bv 

extreme scientific circumspection and foresight In th/se fom? 
as in the Algae, the first thing to be done was to make out the’ 
complete history of development in a fe„ s“edesT tut 

wnne f 1“ the Algae to discover what 

properly belonged to one cycle of development and to separate 
It frona casual phases of development of other Fungi ” ^ 

fh ^ f t805, wrote a most interesting letter on 

AmSfture " h™’ distributed to those inferested in 

Agriculture, it was afterwards republished in several 
scientific journals. Banks was then President of the Royll 
Society It may be of interest to some to learn that the Depart 

toril k originally known as’ 

u ri^PSftment and was established for the reception 
of the herbarium erf Banks, who shortly before his death in fsao 
bequeathed it to Robert Brown. When Brown died it was to 
become the property of the British Museum, although with 
Brown s consent the herbarium might be, and as a matter of fact 
actually was, r^oved to the Museum during his life-time The 
books in the Department are always stamped on their cover 
with a representation of the genus Banksia. 

In B^ks’ letter he suggests that the uredo and the teleuto- 
spore stage are connected though he does not definitely state 

relation ^ did mot understand the proper nature of the 

relation. It seems probable that the leaf is first infected in 
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afSr Jht cff ^ ■ I an orange colour • 

chtolare brotn ” ^ P 

larffe numl-.or nf c«S teleutosporcs contained a 

aal„n" of ?L aSl’uXr "ol S.U"™”''' '^t-ng 

ffood idea nf (Infl of these spores he gives a very 

fver carSu? of^hf ^ existence. “ Providence, how- 

ever, caret ul ol the creatures it has created, has bcnevolentlv 

provided against the extensive multiplication of any species of 

niinute plants and animals,^ enemies 
gainst which man lias the fewest means of defence would 
increase to an inordinate extent; this, however, can in no case 

ass^stencr "^BurTo^ predisposing causes afford their combined 
ssistancc. But for this wise and beneficent provision the 
plague of slugs the plague of mice, the plagSL Jf Jrubs 
wire-worms, chafers, and many other creatures whose power^ 

’'f e? of the sea, l7Jd, 

ng before this time, have driven mankind and all the 
larger animals, from the face of the earth.” He also con- 

BarbJrrv anTth°^*^ between the aecidium stage on 

barberry and the stages on wheat. “ It has long- been admlt-if^rl 

by farmers, though scarcely credited by botanist that wiSftIn 

Blight I he Village of Rollesby, m Norfolk, where bai'berries 
abound, and wheat seldom succeeds, is calkd by tne oDpro- 
brious appellation of Mildew Rollesby. Some observing^men 

orthe perplexing effect to the farina 

«lJn barberry, which is in truth yellow, and re- 

sembles in some degree the appearance of the rust, or what is 
presumed to be the Blight in its early state. It is, however 
notorious to all botanical observers, that the leaves of the bar- 
berry are very subject to the attack of a yellow parasitR 
ungus, larger, but otherwise much resembling, the rust in corn. 

_s It not more than possible that the parasitic fungus of the bar" 
berry and that of wheat are one and"^ the same spfaes, and that 

barberry to the corn, is one cause 
of the disease.? Mistletoe, the parasitic plant with which we 
acquainted, delights most to grow on the apple 
and hawthorn, but it flourishes occasional^ on trees widely 
differing in their nature from both of these” ^ 

To the 2nd edition of Banks’ letter, i8o6. there is appended 
the famous horticulturist Thomas Andrew^Knight 
who afterwards became President of the Royal HorticultS 
Society and who is well known to elementary students of phvsio 

Knight writes as foUcws,-“An opinion prevailing verf 
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generally in this, as in other districts, that the barberry tree com- 
municates disease to wheat and other plants in its vicinity, I 
sowed, in the autumn of 1804, a row of wheat round a plant of 
that kind, which grew in my garden, the soil of which is a shal- 
low loam or a limestone gravel; and I also sowed several small 
portions of seed of the same kind in a meadow, the soil of which 
was very similar to that of my garden, though situated at a con- 
siderable distance from it. All the plants continued perfectly 
healthy till the beginning of July, when those near the barberry 
bush showed evident symptoms of disease. . . . Examining the 
barberry bush attentively, I found upon its fruit a species of 
fungus similar in colour to that on the straws of the wheat ; but 
its seed vessels were larger, and more spherical I was, however, 
much disposed to believe the parasitical plants of the same 
species, and that the difference in the form and size of the seed 
vessels arose only from the difference of the nutriment they de- 
rived from the wheat, and from the acrid juice of the barberry. 
The plants of wheat, which grew at a distance from the barberry 
bush, remaining free from the disease, I carried a branch of bar--;, 
berry, with diseased fruit upon it, to one of them, and wetting it 
with water, I brushed the wheat plants with it, repeating this 
operation three successive days. I at the same time applied a 
part of the diseased straws which had grown near the barberry 
bush, to other plants of wheat, which were free from disease, 
leaving upon them so large a portion of the seeds and seed ves- 
sels of the mildew, as to be visible without the aid. of a lens. In 
the course of ten days the plants of wheat, which I had en- 
deavoured to infect by means of the barberry branches and fruit, 
became covered with disease, whilst those to which I had applied 
the mildewed straws were not sensibly affected. I attributed the 
health of these to the want of moisture necessary to make the 
seeds of the mildew vegetate, and I therefore sprinkled them 
plentifully with water in the three succeeding days; and at the 
end of ten days I found them all diseased as in the preceding 
cases.^’ 

Knight seems to have thus been the first to try inocula- 
tion experiments on heteroecism. He sifted his ideas in an in- 
telligent manner, but was quite led astray by his previous 
notions. He continues : '' As water had been applied in each of 
the preceding experiments, it became necessary to ascertain how 
far that fluid alone might be capable of inducing disease with- 
out the aid either of the barberry, or diseased straws; and I 
therefore, whilst repeating the experiment last described, 

, sprinkled a remaining portion of plants at the same hour with 
water only.” He significantly adds, and I was not very much 
surprised to find that these became as much diseased, within the 
same periodpf time, as any 6f those I have described.” He states 


that very cold water was applied early io the afh^rnooii of warm 
and bright days ; the ground in which the plants grew was very 
dry, therefore there was probably a considerable absorption of 
water, and to this and a sudden change of temperature as 
secondary causes, Knight was disposed tO' attribute the appear- 
ance of the disease. He does not attempt to solve whether tlie 
spores of the fungus were carried by the water or were already 
there. He states that the applications of water to any plant on 
which the sun is shining strongly is very injurious to its health 
and therefore likely to give increased activity to any disease to 
which the plant is subject. Nevertheless, he holds that the 
opinion so generally entertained both in this kingdom and on 
the continent, by practical farmers, that barberry trees are in- 
jurious to corn, deserves very considerable attention.” That 
this was not KnighTs first experiment with fungus spores is 
seen by the note in Sowerfay’s Fungi, 1803, where under 
Farinaria fo^nacia it is recorded that he ‘'observed that on 
shaking the [diseased apple] leaf over a piece of talc or glass 
he detected little oval bodies which shrivelled a little in dry- 
ing. Some of these were transferred to other trees, and the 
disorder along with each, every one producing its own species.” 

De Candolle (1807) agreed with Banks that the Uredo and 
Puccinia stages were connected, the Uredo becoming a Puccinia 
on further growth, but later he suggested the two might be de- 
finite stages in the life history. 

Prevost, in a remarkable paper in 1807, records that he has 
seen Uredo and Phragmtdiimi in the same sonis. He liEid at 
first thought that the spores of Pkragmidium were male organs. 
He thinks the mycelium the first stage, from which spring the 
teleutospores, the uredospores arising in the loculi of these. 
The important work of Prevost, however, was in connection 
with the germination of spores. He germinated the uredo- 
spores of Uredo linearis and Uredo AUiorttm. On germinat- 
ing the spores of Albugo or Cystofus candidus, then called by 
Persoon’s name Uredo Candida, he found that they gave rise 
to zoospores, a fact that was taken no notice of by system at ists 
till the time of de Bary. 

In the first half of the nineteenth century there were great 
controversies as to the relation existing between the uredo-stage 
and the teleuto-stage. 

Albertini and Schweinitz stated that Uredo always appears 
before Phragmidium and from the fact that sometimes sori 
occur which consist of pure Phragmidmm, the latter must 
develop at the expense of the detritus of the Uredo, 

Corda, Fries, Schlechtendal and Leveille oh the other hand 
held that the uredospore was parasitic on the teleutospore. 

Eysenhart stated that Uredo and Phragmidium often live 
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togethei- without apparent prejudice. His opinion was that the 
IJredo changed into the Phragmidimn, but this change was not 
seen because it was brought about too quickly — very modern- 
sounding explanation. Schwabe also assented to this explana- 
tion and did not even trouble to separate the genera. 

Unger did not agree with this idea. He held the two kinds 
of spores to be contemporaneous and associated productions 
though independent and holding no necessary relation to one 
another. He gave seven or eight species of Phragmidium 
habitually accompanied by Uredo. 

In 1841, Henslow, then professor of Botany at Cambridge, 
turned his attention to the Uredineae owing to the failure of 
the candidates for a prize essay offered by the Royal Agricul- 
tural Society to bring forth anything of worth. He stated that 
he had satisfied himself by direct observation, that the fungus 
which first produces the orange-coloured spores of Uredo 
■rosae, also gives rise to other spores of a very different form . . . 
(Aregma mucronatuni)*^ and talking of Mildew tie says: I 
have observed this fungus intermixed with the rust-fungi in a 
way which strengthens my opinion that they are identical.*^ In a 
later paper of the same year '"On the Specific Identity of the 
Fungi producing Rust and Mildew ” he gives additional evid- 
ence for this opinion. Also he states : " As the fact of the 
berberry occasioning some sort of blight in wheat, but more 
especially mildew, has been forcibly brought before me from 
several quarters since my last report was written, I am bound to 
suppose that there must occasionally exist some relation be- 
tween the presence of this shrub and the occurrence of mildew 
in wheat. At present I have met with no evidence which can ex- 
plain the nature of this relation ” He suggests, however, that 
it may be due to some ingredient in the soil, some different form 
of development belonging to the same fungus or to bad odours 1 

In 1847 L. R. Tulasne published his first Memoire on the Usti- 
lagineae and Uredineae in collaboration with his brother. He 
gives a practically complete resume of previous work on the 
structure of the group. He first made clear the nature of the 
paraphyses in Ph 7 ag 7 mdiumy which Unger had thought to be 
young spores of Uredo, Corda had thought to be basidia and 
Prevost had regarded as young pericarps, from which the uredo- 
spores had escaped prematurely. 

He also continued the work begun by Prevost on germination. 
Corda meanwhile had attempted to germinate the spores of 
Aecidium Tusnlaginis, Tulasne germinated the spores of 
: . IJredo suaveolens dsid Uredo Rosae; and asserted definitely 
r; that the UredoyAiicAi was known to accompany Phragmidium 
' was a definite spore, foi-ih of the same species. 

Ihi Memoire ’ (4854), he definitely proves that 


Uredo and Pkragmidium are different stages of the same 
species. His previous studies on the polymorplusei of other 
fungi was of great help to him m understanding this probleiiL,, 
If the two are not definite stages of the same fungus then 
he holds their occurrence together must be accidental and 
of no physiological character, or one must be a necessary para- 
site on the other. He thinks the relatiori too olivioiis for tlie 
first explanation and too close for the second for cither to be 
probable. 

Tiiiasne also studied the spermogonia of the Uredinales, 
giving this name to them as he had previously done to similar 
structures in other fungus groups and in Lichens. Unger in 
1838 had worked out the structure of these organs and noted 
that they appeared slightly before the aecidia. He thought 
they were separate fungi and gave them the name Aecidiolum 
exa 7 ithematum. Meyen in 1841 thought they might be male 
organs, although he fully realised that fertilisation of 
the ordinary type could not possibly occur in the group, 
Tulasne agreed with this suggested function, but did not 
attempt to explain the method of fertilisation. From 1851 
he grouped the Uredinales amongst those fungi possess- 
ing spermogonia. In 1852 de Bary proved that the spermo- 
gonia and the aecidia arose from the same mycelium. It 
is interesting to note that Sowerby at the beginning of the cen- 
tur}'^ had more or less suggested this function for the spermo- 
gonia. Speaking of the “troublesome parasite’* Aecklium 
cancellatum he states that “ This Fungus, which grows under the 
leaves has been considered as a distinct species ; but from these 
specimens it seems scarcely doubtful that they are analogous to 
the dioecious class of plants, and are of one and the same species. 
Those on the upper side of the leaf might have been considered, 
if alone, as a Spkaeria, but as they may belong to the opposite 
parasite, they must be included as one dioecious species.” He 
adds: “ The peculiarities of particular Fungi will afford much 
entertainment.” Tulasne worked out what he called the 
dimorphism in thirteen genera of the Uredinales and gave t' 7 ^ 
results of his germination experiments with* teleutospores* 
aecidiospores and uredospores, and the determining factors 
controlling the germination of each. He homologised the 
promycelium produced on the germination of the teleutospore 
with the basidium of Auricularia, 

In 1821 there appeared Gray’s Natural Arrangement of 
Plants, the first of the British Floras to break away from the 
traditional Linnaean classification. We have seen how the 
younger Withering, even so late as 1830, had only managed to 
find room in his four volumes for seven species of the Uredineae. 
That Gray had a wide conception of what constitutes botany is 
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shown in a charming manner in the section of his book labelled 
'' Introduction to Botany/’ where he informs us that “ Anne of 
Cleves, when transformed by Act of Parliament from the wife 
into the sister of Henry [VIIL], endeavoured to forget the 
slights of the monarch in the cultivation of vegetables.” He 
includes over fifty species of rusts in his family Protomyceae. 
The family is divided up into sections. Coeomideae (Roa- 
st elia, Aecidium, UstilagOy Uredo, Albugo [much better known 
under Leveille’s name Cyst of us proposed twenty-six years 
later], Coeomurus [Uromyces^ Dicaeoma \Puccima\ Puccinia 
\Phragmidiun{\ and Podisoma \Gymnosporangtuni\). Stil- 
bosporideae (Fusidium, Stilbosfora), Xylomideae (Xyloma 
\Rhyiismd\). GymnospovSingidedLe (Gymnosforangium). Aege- 
ritideae (Aegerita, Fusarium) and Tubercularidae ( Tuber cu- 
laria ). 

This classification is very similar to that of Nees von Esen- 
beck in his System der Pilze (1816-7). Here the fungi are 
divided into certain groups. The group Protomyci has 
several divisions, one of which, the Coniomyci has a section 
Entophyti composed of Caeoma (Roestelia^ Aecidtum^ Usti- 
lagOy Uredoy Dicaeoma)^ Puccinia and Podisoma, I'he divi- 
sion Sphaeromyci section Entophyti contains simply Gymno- 
sporangium. The Liberi sections of these divisions include 
such genera as Fusidium and Fusarium, Martius (Flora Cryp-i^^ 
togamica Erlangensis 1817) has a very similar classification. 
His ' Coniomycetes elementares entophyti ’ are the same as 
Nees’ Coniomyci entophyti but Xyloma is added : Coniomycetes 
elementares liberi consist of Fusidium, Stilbosfora, &c. In the 
Coniomycetes suffulti the section evoluti contains T ubercularia, 
Calycium and Gymnosporangium, 

In 1821 Fries began the publication of his Systema Myco- 
logicum. In his introduction he divides the Fungi into Conio- 
mycetes, Hyphomycetes, Gasterbmycetes, and Hymenomy- 
cetes. The Coniomycetes are then sub-divided into Ento- 
phytae, Sporodesmia, Coniosporia. and Tuberculariae. The 
Cntophytae are further divided into Hypodermia (parasitic on 
living plants: Coeoma, Spilocaea, Pkragmtdium, Podisoma) 
and Stilbosporei (endophytic on dead plants : Melanconium, 
Fusidium, Stilbosfora, Naemaspora), Sporodesmia consisted 
of Seiridium, Sporodesmium, Exosporium, and Gymnosporan- 
gium, 

The classification followed in the body of the book (the Conio- 
mycetes were included in the portion published 1832) is some- 
what different. i 

Ofdo L Tubercularini/ , Tuber cularia, Volutella, Fusarium, 

‘ Blennoria^ Qt^ryneum, Dicoccum, Schizoderma. 
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Orclo II. Stilbosporei. Naemaspora, Sepiorhi^ Fasidmm^ 
C rypiosporium, Stilbospora^ Didymosporium^ 

Mclanconium. 

Ordo III Sporodesmiei. C on o plea, Pkragmoirickum, SporF 

desmium, Aregma, XcmdocJms, T oral a, Spilo- 
■ caea. 

Ordo IV. Hypoderrnii s. Entophyti. Gymnosporangium, 
Podtsoma, Puccinia, Epitea, Aecidiimi, Uredo, 

U sill ago. 

Fries certainly had not a very great opinion of the Ilypo- 
dermii. The characters he gives to the order are “ Vegetalio 
propria nulla. Sporidia ex anamorphosi telae cellulosae plan- 
tarum vivanan orta; sub earum epidermide enata et per lianc 
erumpentia.’^ They are fungi inferions onlinh. 

The influence of Fries was such that his lead was 
followed even in the classification of a group which he 
little understood and apparently rather despised. In this 

country Berkeley used the classification in the section he 

wrote of Smith's English Flora, 1836. He says, however: 

I cannot adopt the character of Fries, which begins ^ no 
proper vegetation, sporidia arising from an anamorphosis of the 
cells of living vegetables/ If this were really the case, however 
interesting in a physiological point of view, these productions 
ought to be excluded entirely from the list of Fungi on the same 
principle by which the exclusion of Ermeum is. justified." 

Corda (1S42) divided the Fungi up as Fries had clone but the 
group Myelomycetcs replaced the Gasteromycetes. He sub- 
divided his larger groups into families. Tiie Caeomaceac and 
the Phragmidiaceae were included in the Coniomycetes. The 
Aecidiaceae, however, were placed in the Myclomycctes amongst 
Mucoroideae, Gasteromycetes, Tuberaceae, Pyrenomycetes, 
Fungi Imperfecti, &c. 

Berkeley (Introduction to Cryptogamic Botany 1857), had as 
two of the divisions the Coniomycetes, Cacomacei of Corda, and 
Pucciniae. In Outlines of British Fungology, 1S60, his divi- 
sions were Pucciniaei and Aecidiacei. 

Cooke, who sat at the feet of Berkeley and inherited all the 
latter’s conservatism, combined these two classifications in his 
Handbook of British Fungi 1871. Uredineae, still included 
with the Sphaeronemei and Melanconiae in the Coniomycetes, 
are divided into Pucciniaei, Caeomacei and Aecidiacei Even 
at this date Tilleiia, Ustilago and Cystopus were included in 
the Caeomacei. 

Greville’s Flora Edinensis was published in the year 1824. 
His classification of fungi is somewhat strange. There are three 
divisions, Fungi Link, Grev., Gastromyci Link, Grev. and Bys- 
soideae Grev. In the Gastromyci, Division 11 . is composed of 


the Uredineae, consisting of Puccinia (29 species), Uredo (45 
species) and Aecidium (20 species). The descriptions are accom- 
panied by very valuable notes. I have searched through the 
works of Link but his Gastromyci group is, in all cases, different 
from Greville’s, which latter contains amongst other genera, 
TfcjneLlay Stilbimiy PtlobohiSy Erystfhey together with the 
Myxoinycetes, 

Link's best known classification is that contained in the fourth 
edition of Linne's, Species Plantarum 1824. 

L Hyphomycetes. 

Series i. Caeomay Pucciniay Triphrag- 
miuMy Phragmidm^n and 
several other genera such as 
Melanconium and Fusidium. 

II. Gymnomycetes. \ Series 2. Fusarimriy Isaria, Ceraimniy 
j &c. 

r Series 3. Podisomay Gymnosforangium 
with Sporides 7 mu 7 }ty Cory- 
' ne^mty &c. 

III. Gasteromycetes. 

IV. Sarcomycetes. 

In this work Triphrag7nmm and Phrag7nidut7n were diag- 
nosed, the genus Uromyces having already been founded^; by 
Link (1816). . . 

Brongniart (1824) attempted a natural classification of the 
fungi. He gives five families: Uredineae, Mucedineae, Lyco- 
perdaceae, Champignons and the Hypoxyleae. The Uredineae 
(which are more or less the equivalents of the Coniomycetes) are 
divided into four tribes, Ur^dinees vraies, Fusidiees, Bactridiees 
and Stilbosporees. The grouping of the true Uredineae to- 
gether was an advance on many of the contemporary classifica- 
tions, but the inclusion of the other tribes in the Uredineae made 
for great confusion. 

Leveille (1839) wrote a paper on the development of the 
Uredineae. He divided the group into three families. 
I. Aecidineae: Roesteliay Aeciditmiy P eridermiumy Endophyl- 
lunu 2. Uredineae: PhragmidiuMy Triphragmiumy Pucciniay 
UredOy Gymnosporangiujny “ auxquels on peut joindre sans in- 
convenient Coryneu77ty Exosporium, Sporidesiiiiuin. 3. Ustil- 
agineae : ' VstUagOy SporisoriuTn and perhaps Sepedonium and 
Testicularia. These families are 'Urop distinctes" he said to 
form a single one under the Uredineae or entophytes. They 
cannot be confounded since in the first the spores are enclosed 
in “ receptacles propres ” which open in different ways : in the 
second the scores, or better still sporangia, are free and fixed 
on a stroma which is more or less developed, while in the third 
the spores have neither receptacle nor stroma but coexist with 
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by ssoid^ filaments of which the mutual relation is not yet known, 
file chief fault of this attempt at classification was that many 
genera^ foreign^ to the group were £idded to Broiigniart’s 
Uredinees vraies/' 

In I (847 Leveille had another attempt at classifying the rusts. 
He states that these fungi are named chiefly from tlieir hosts— 
a statement which is not surprising. Tlierefore he bolds that 
the^ same fungus on different hosts has different names and 
difierent fungi on the same host the same name. He considers, 
with what might be regarded as optimism, that liis s}'stem would 
enable one to name the fungus when isolated from the plant 
which gives it support. He divides the group into i. Uredineae 
without cystidia: Uromyces, Pileolaria, Cysiopus, Uredo, Poly- 
cystisy Tilletiay Microbotrymtty TJstilagOy T hecafkoray Coleo- 
sporitmt, 2. Uredineae with cystidia : Lecytheay Physonemay 
PodosporhwL 3. Doubtful Uredineae: P r atomy ceSy Spilacaea, 
Melampsora. It will be noticed that the Ustilagineae find their 
way back to the Uredineae and that Melampsora loses its place 
It is not regarded as having true spores. Leveille^s conception 
of many of the genera was remarkable and in the thirty-six 
species which he gives of Uromyces he includes at least three 
other well-known genera. 

It is to Tulasne that we owe the clearing up of ideas on 
the group in classification as in morphology. 'Fhe classifi- 
cation given by Tulasne in his second memoir (1854) as 
follows : — 

L Albuginei (candidi s. melini, heterospori). Cystopus. 

IL Aecidinei (peridiati, homoeospori). Camnay Aecidiunty 
Roesteliay Peridermium. 

III. Melampsorei (solidi, pulvinati, biformes). Melampsoray 

Coleosporium. 

IV. Phragmidiacei (pixlverulenti, biformes, infuscati; ordinis 

centrum). Phragmidiumy Triphragmiumy Pucciniay 
U romyceSy Pileolaria, 

V. Pucciniei (carnosi, ligulati v. tremelliformes, nudi et fructi- 

bus uniformes ; ordinis magnates). Podisomay Gymno- 
sporangium, 

VI. Cronartei (peridiati, biformes, ligulati, omnium fortassis 
prae structura nobilissimi). Cronariium, 

This cIas.sification is the basis of all the modern systems. The 
Ustilagineae are removed from the group. The Albuginei are 
placed in the group with some doubt Tulasne had not been 
able to confirm Prevost’s account of the formation of zoospores 
in CystopuSy the confirmation of which came later from de 
Bary. A point of interest is that the genus Pucchna is 
included in the Phragmidiacei, while the Pucciniei consists of 
Podisdma and Gymno sporangium. The inclusion of the group 
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Aecidinei was justifiable in that it was not then known that 
Accidium, Peridermium^ &c., were only stages in the life his- 
tory of other fungi. This was first shown to be the case by de 
Bary (1863) working with the autoecious eu-form Uromyces 
Fabae. He germinated teleutospores in artificial media and 
inoculated bean plants with the sporidia obtained. After nine 
days spermogonia appeared and aecidia shortly afterwards. 
About a month after inoculation teleutospores and uredospores 
were formed. It was certain that these were produced by the 
same mycelium as the aecidia and spermogonia. The next step 
taken by de Bary was to prove that the aecidia and spermogonia 
could be produced on one plant, whereas the uredospores and 
teleutospores were borne on another. This work on heteroecism 
began with Pticcinia grammis in 1865. We have seen how 
various observers had fumbled about with the idea, but it re- 
mained for de Bary to scientifically prove that such a remark- 
able phenomenon existed. By inoculating barberry leaves with 
sporidia produced by germinating teleutospores he obtained 
aecidia and spermogonia. Then when aecidiospores are placed 
on wheat plants, uredospores and afterwards teleutospores 
were produced. The work of de Bary soon bore fruit, 
but many mycologists who totally failed to apprehend the 
significance of cultural methods criticised the doctrine 
rather freely. All cultural experiments were not of course 
successful. The correct conditions for infection were not 
realised, and modern cultural work on biological -^^^cies 
points out another factor which must certainly have bttfsed 
negative results. Many mycologists seem to think that 
the fact that farmers had thought there was some conh^*- 
tion between the barberry and the wheat mildew was an essen- 
tial part of the proof of heteroecism. In this country Cooke 
strongly opposed the idea, but Plowright gave it great sup- 
port and conducted numerous experiments. W. G. Smith 
could say in 1884 Men of science of the present day 
do not generally try to support their views by quoting 
what other observers thought one or two hundred years 
ago, particularly when those observers were not specialists. 
Old observers were doubtless right in many of their 
ideas, but no support is given to modern views by quoting 
the opinions of old authors who were but poorly acquainted 
with their subject Some rustics believe that mush- 

rooms spring from, salt, because ^ experience has taught ' 
the practical farmer that a dressing of salt over a non-produc- 
tive pasture will generally cause a good crop of mushrooms to 
appear. The result in this instance, however unvarying, does 
not prove genetic relationship,’' and so on. Whatever might be 
said of our older British mycologists it cannot be affirmed that 
their style of writing lacked vigour. 
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Schroeter in 1879 suggested dividing eacl’i genus of the Lire- 
dineae into sub-genera or forms depending upon the nuinljcr of 
spore forms present in its life cycle. Thus using tlie initial 
letters to represent the spores, those forms witli S, A, LJ, T are 
forms, S, A, T-opsis, S, U, T, Brachy- IJ, T, HcmB, T, Micru- 
or Lefio- (e.g. Eupuccinia, Pucciniopsis, &c.) tlie first four 
tclciitospores requiring a period of rest before genoinating, 
while in t he last case the teleutospores germinate at once. I'his 
convenient classification has been adopted in must systematic 
works. 

Winter in Rabenhorst’s Cryptogamic Flora (1884) uses this 
division of the genera and was the first to apply the facts 
obtained by cultural experiments to relate up the various spore 
forms in the life cycle of each species. He does not arrange 
the genera in families, however, but merely lists them. Plow- 
right in his Monograph (1889) followed this method but his 
sequence of genera is somewliat different. 

Schroeter (Cohn’s Kryptogamen Flora von Schlesien 1885) 
made a forward step in dividing the group. His classification 
is as follows : — 

1 . Pucciniei. Uromyces, Puccinia. 

11 . Phragmidiei. Trachysfora, Triphragmium, Pkrag- 

midium. 

HI. Endophyllei. Endophyllum, 

IV. Gymnosporangiei. Gymnosporaiignmi, 

V. Melampsorei. Melampsora (Pucciniastmm^ Tkccospora)^ 
Melampsorella, Calyptospora, Coleospormm^ Chry- 
somyxa^ Cronarthim. 

Appendix. U^^edo, Caeoma^ Aeciditmt. 

This classification was followed by von Tavcl in his Morph- 
ologic der Pilze 1892. . In 1896 appeared DieteFs first classifi- 
cation of the Uredinales in Engler’s Pflanzenfamilien. They 
are classed with the Auriculariales in the Auriculariineae. The 
divisions here are L Endophyllaceae, II. Schizosporaccae, 
III Melampsoraceae, a. Chrysomyxeae, b. Cronartieae, c. Coleo- 
sporieae, d. Mclampsoreae, IV. Piicciniaceae. In the “ Nach- 
trag ” to the volume (1900) he rearranged his families and this 
latter classification is the one now usually followed. 1 . Mclamp- 
soraceae, II. Coleosporiaceae, III. Cronartiaceae, IV. Puccini- 
aceae. The positions of the second and third families can be 
seen by glancing at the first system. The Endophyllaceae, 
Schizosporaccae (which include no British representatives) and 
the Chrysomyxeae are placed in the Cronartiaceae. Fischer (Die 
Uredineen der Schweiz, 1904) adopts this classification but his 
Pucciniaceae has three subfamilies, Puccinieae, Gyrnnospor- 
angieae and Phragmidieae. It is also followed by Harlot, (Les 
Uredinees 1908) and Trotter (Flora Italia Cryptogamia, 1908). 
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In the key to tlie genera given below the modiiieations of the 
last nanied with regard to subfamilies have been adopted. 

In Saccardo's Sylloge Fungoruni (1888) De Toni follows 
Saccardo's well-known method of arranging genera in different 
spore groups. This grouping, which is very useful in the case 
of the Fungi Imperfecti, is strikingly artificial when applied to 
the Uredineae. As the work is supposed to give descriptions 
oi all fungi which have been published, the different spore forms 
are kept distinct. We even find descriptions of two species of 
Aecidioluni. The four large divisions of Saccardo are utilised 
1 . Amerosporae, teleutospores continuous, unilocular .* U romycesy 
? Hemileiay Melmi^sorUy Meiampsorellay Cronartium, IL 
Didymosporae, spores onc-septate or two-celled: Pucemia, 
UropyxiSy Gymnosporangium. III. Phragmosporae, spores 
many septate, i.e., three to many-celled : P hragmidiuniy Xeno- 
doc hits y Coleosporiuniy ChrysomyxUy Pucciniasirumy Thecop- 
soray Calyptospomy Endophyllumy Milesia. IV. Dictyosporae, 
spores septate in various directions: TriphragmiuMy Aecidio- 
lunty Aecidmnty Roesteliay Peridermiuniy Uredo (C^gma). 
That this classification was realised by the author himselMo be 
artificial seems to be shown by the fact that an additional key 
by Schroeter is given which has a much more natural appear- 
ance. 

Other classifications that have been proposed are those 
of de Bary, van Tieghem, Maire and Arthur, De Bary 
(1884) divided the Uredineae into aecidia- forming Ure- 
dineae and tremelloid Uredineae, to which latter the 
Leptopuccinieae and Leptochrysomyxa belong, and possibly 
the Micropuccineae. Van Tieghem published two different 
classifications. The one (1891), constructed before his work 
on the homologies of the promycelium, divided the Ure- 
dineae into three families, i. Puccinieae, with teleutospores 
non gelatinous, free: UromyceSy Puccinia, Triphragmuiniy 
P kragmidiuMy Endophyllimi, 2. Gymnosporangieac, teleuto- 
spores . gelatinous, confluent, with tardive germination : 
Melampsoray T hecopsorUy Calyptosporay Gymnosporanghmi. 
3. Coleosporicae, teleutospores gelatinous, confluent, germin- 
ating immediately: CrVnartiumy Chrysojnyxay Coleosporium. 
His second classification (1898) was much influenced by his 
having realised the homology between the promycelium in the 
Uredineae and the basidium in the Basidiomycetes. The 
, ; Uredineae (now the Pucciniaceae) are in this work divided into 
two families, the Coleosporicae for those genera where the 
teleutospore becomes itself a promycelium, and the Puccinieae 
for those genera in which the teleutospore sends forth a 
, promyceliiim. 

Maire (igpa) , m his Recherches cytologiques et taxo- 
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noiiiiques^siir les BasidioHiycetes/’ divided his * lVt^tf»l)asidiie 
mycetes Stichobasidies ’ into Uredineae and AunViiIariiieae. 
The former were subdivided into Pucdniaceae, (Pucrii!iea«\ 
Melainpsoreae), Coleosporiaccae, Zaghouaniaceae, ldiduph}d- 
laceae. The Zaghouaniaceae contaiiis only tfie one genus 
Zaglioiiania, the teleiitospore of which differs from that of the 
Pucciniaceae “ par son caractere kystique piu accent ue et sa 
germination semi-interne.'* 

None of these latter classifications liave betai used b>' sys- 
tcmatists. 

With regard to the delimitation of genera it has been often 
pointed out that too much importance is being placed upon the 
tcleutosporc, and more stress should be laid upon the cycle of 
development. Arthur (1906) has applied this principle to the 
classification of the group. lie makes the aecidium of greater 
importance than the teleutospore. He divides each tribe 
into four groups according to the spore stages present, each 
genus possessing only species which have the same types of 
fructification. The parasitical relation between fungus and 
host is also considered Unfortunately Arthur makes many 
remarkable changes in the nomenclature of the genera. Gyntno- 
sporangium figures as Aecidium, Melampsora as U redo, and so 
on; also many of the early ill-defined genera which had fallen 
out of use are revived. When a system which professes to be a 
natural one appears, it is annoying to find that it has such a for- 
bidding aspect, the author having undertaken to revise both 
terminology and nomenclature. Arthur has worked out his 
system to its logical conclusions in the North American Flora 
which is at present appearing. 

In drawing up the following key to the genera and the list of 
species of British Uredineae the writer is particularly indebted 
to the works of Plowright, Dietel, Fischer, Plariot and Sydow.’^' 
The letters S, A, U, T, following the names of the species indi- 
cate whether spermogonia, aecidia, uredospores and teleuto- 
spores are known or not in that species. Heteroecious species 
are italicised. An asterisk indicates that biological forms are 
known, or that the species as given has been split up into 
many morphologically very similar.- The species in square 
brackets are not yet definitely recorded for this country, although 
their presence is practically certain. In the genus Melampsora, 
the species on willows and poplars, (M, farinosa, M. mixta, 
M. aecidiodes, M, Populina, M, vitellina, M. Tremulae, and, 
M. epitea), have been divided into a number of species princi- 
pally by Klebahn, working with inoculation methods. Most, 
if not all, of these species undoubtedly occur in this country, 
although few of them have yet been recorded. 

The nomenclature followed is that of the standard works on 

* While the present paper was in the press, Mr. W. B. Gjove most kindly 
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the group and, only in those cases wliere there is disagreement 
has the question been entered into as to which names must be 
accepted according to the International Rules. These rules, 
as far as they relate to fungi, are as follows : — 

Art IQ. Botanical nomenclature begins for- — 

e. Fungi : UredinalCsS, Ustilaginales and Gastromycetes 

i8oi (Persoon, Synopsis methodica Fungorum). 

f. Fungi caeteri. 1821-32 (Fries, wSystema mycologicum).’' 

“Art 49 bis. Among Fungi with a pleomorphic life-cycle 

the different successive slates of the same species (einamorphoses, 
status) can bear only one generic and specific name (binomial) 
that is the earliest which has been given, starling from Fries, 
Sy sterna, or Persoon, Synopsis, to the state containing the form 
which it has been agreed to call the perfect form, provided that 
the name is otlierwise in conformity with the rules. The 
perfect state is that which ends in the ascus stage in the Asco- 
mycetes, in the basidium in the Basidiomycctcs, in the teleuto- 
spore or its equivalent in the Uredinales and in the spore in the 
Ustilaginales. 

“ Generic and specific names given to other states have only a 
temporary value. They cannot replace a generic name already 
existing and applying to one or more si^ecies, any one of wdiich 
contains the 'perfect' form. 

“ The nomenclature of Fungi which have not a pleomorphic 
life cycle follows the ordinary rules." 

BRITISH UREDINALES. 

L PUCCINIACEAE. 

TeleutosjDores pedicellate (stalk sometimes short or deciduous), 
uni- or pluricellular, in pulverulent, compact or gelatinous sori ; 
promycelium septate, segments with sporidia-bearing sterig- 
mata ; sporidia ovoid or reniform, generally hyaline. Uredo- 
spores solitary, not catenulate, pedicellate. Aecidium with, or 
without pseiidoperidium. 

(l) PUCCINIEAE. 

Teleutospores uni- or bi-cellular, in pulverulent or com- 
pact sori. Aecidium usually provided with a 
pseudoperidium. 

Teleutospores mostly one-celled. 

Uredospores smooth on one surface, warted on 


other Hemileia. 

Uredospores echinulate, warted or smooth over 

whole surface Uromyces. 

Teleutospores mostly two-celled : Puccinia. 
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(2 ) Gymnosporangieae. 

1 eleutosporesv usually bicellular, with long pedicels em- 
bedded in gelatinous masses. Aeeidiiiiri with 

pseudoperidium 

(3) PHRxIGMIDIEAE, ■■ 

Telcutosporcs bi~ or pluri-celhilar in piilvernlcni sori, 
Aecidiiim (Cacoma) without psendoperidiurn. 
Teleiitospores mostly three to more celk'd, cells in a 

row Phrapnidiitm. 

feleutospores tliree-celled, cells arranged in form (jf 

triangle Triphragminm. 

IL CRONARTIACEAE, 

i cleutospores sessile, unicellular, arranged in series (simu- 
lating pluricellular spores) separating from one another, or 
arranged in cylindrical, lenticular or wart-like sori. Prornycelia 
as above; sporidia subglobose, small, hyaline. Accidium w'itli 
pseudoperidium. 

releutosorus without pseudoperidium. 

Teieutospores composed of series of superimposed 
cells, forming flat or slightly elevated waxy 

crusts Chrysomyxa, 

Teieutospores compacted into a cylindrical body 

Cronariittm. 

Teleutosorus with pseudoperidium, resembling an 

aecidium Endophylltan, 

in. COLEOSPORIACEAE. 

Teieutospores sessile or with lateral pedicel, dividing into four 
superposed cells, each with a simple sterigma bearing a large 
sporidium, (about 20/x. diam.). Promycelium usually internal 
Teieutospores confluent in flat waxy masses of one or two layers. 
Aeciclia provided with variously constituted pseudoperidia. 

(1) Zaghouanieae. 

Teieutospores with lateral pedicel Promycelium inter- 
nal only at the beginning Za ghoiiania, 

(2) COLEOSPORIEAE. 

Teieutospores sessile, promycelium internal 
Teieutospores with short sterigmata; sporidia fusi- 
form ; uredospores scattered ; aecidium with 
cup-shaped pseudoperidium ...... Ochrofsora. 

Teieutospores with long sterigmata; sporidia ellipti- 
cal; uredospores in chains; aecidium wflth in- 
flated torn pseudoperidium Cohos porhmi. 

IV. MELAMPSORACEAE. 

Teieutospores sessile, one- or many-celleci, loose in tissue of 
host plant or united in a flat layer under the epidermis : Ger- 
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miiiation as in I; sporidia globose, small, about lO/x- diam. 
Uredospores single. Aecidium and uredosorus with or without 
pseudoperidium. 

Teleutospores vertically septate. 

Teleutospores forming a crust, subepidermal or in the 
epidermal cells. 

Teleutospores with brown membrane ; aecidium and 
uredosorus provided with pseudoperidium 

Pucciniastrum. 

Teleutospores with hyaline membrane; uredosorus 
with or without pseudoperidium; no aecidium 

Hyalopsora. 

Teleutospores dispersed in the mesophyll : uredosorus 

. with pseudoperidium Uredinopsis, 

Teleutospores not septate. 

Uredospores surrounded by paraphyses which are 
thickened at The summit: uredosorus and 
aecidium (Caeoma) without pseudoperidium 

Melampsora. 

Uredospores without paraphyses : uredosorus and 
aecidium with pseudoperidium. 

Teleutospores with brown membrane 

Melampsorid ium. 

Teleutospores with hyaline membrane 

Melampsorella. 

Uromyces Link. ^Pisi (Pers.) Schroet., S., A., 

Ficariae (Schum.) Lev. U., T. U., T, 
caryophyllinus (Schr.) Phaseoli (Pers.) Wint., S., A., 

Schroet, A, U, T. U., T. 

Behenis (DC.) Unger, S, A, Trifolii (Hedw.) Lev, S, A, 
T. U, T. 

sparsus (K. et Sch.) L6v., S, Trifolii-repentis (Cast) Lind- 
A., U, T. roth, S., A., U, T. 

Geranii (DC.) Otth. S., A., U, flectens Lagerh., T. 

T. *Fabae (Pers.) de Bary, S., A., 

Kabatianus Bubak, S., iV., U., U, T. 




T. 

Anthyilidis (Grev.) Schroet., 

U. , T. 

Ervi (Wallr.) Westend., A., 
U., T. 

Loti Blytt., S., A., U., T. 
*stnalus Schroet., S., A., U., T. 
Orobi (Pers.) Plow., S., A., U., 

; ;iT,; " ' ■ 


. ' appendiculatus (Pers.), Link, , . A., U., T. 

-V:: ;; ' setae (Pers. 


Alchemillae (Pers.) Lev., U., 

T. 

Valerianae (Schum.) Fuck., 
S., A., U., T. 

Scrophulariae (DC.) B. et 
Br., S., A., T. 

Limonii (DC.) Lev., S., A., 

U. , T. 

Armcriac (Schlccht.) Lev., S., 


) TuL, S. A., U., 
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Salicorniae (DC.) tie Bary, A., 

^ IJ., T. 

Chenopodii (Duby) Schroet., 

S. , A., IL, T, 

Polygoni (Pers.) Fuck., S., A., 
U., T. 

Rurnicis (Schiirn.) Wint,, U., 

T. 

Acetosae Schroet., S., A., U., 

T. 

*scutellatiis (Schraok) Lev., 

S., U„ T, 

tuberculatus (Fuck.) Magn. 

S. , A., U., T. 

ambiguus (DC.) Lev., U., T. 
Urticac Cooke, T. 

Ornithogali Lev., T. 

Gageae Beck., T. 

Colchici Mass., T. 

Lilii (Link) Fuck, S., A., T. 
Scillarum (Grev.) Wint, T. 
Alliorum (DC.) Cooke, T. 
Jtmci (Desm.) Wint, S., A., 

U. , T. 

^lincolatus (Desm.) Schroet, 
(=.i='U. Scirpi (Cast)), S., A., 
U., T. 

7 naritimae Plow., S., A., U., 

T. 

^Daclylidis Otth, S., A., U., T. 
( = Aecid. Ranuculacearum 

DC. pp.). 

^Poae Rabenh., . A., U,, T, 
( Aecid. Ranuculacearum 
DC. pp.). 

PUCCINIA Pers. 

fusca (Relh.) Wint., S., T. 
Calthae Link, S., A., U., T. 
Zopfii Wint, S., A., U., T. 
Thalictri Chev., T. 

Wiolae (Schum.) DC., S., A., 

U. , T. 

aegra Grove, A., U., T. 
F'ergussoni B. et .Br., T. 
Arenariae (Schurn.) Wint., T. 
Silenes Schroet., S., A., U., T. 
Spergulae DC., T. 
Malvacearum Mont., T. 


argeniaia (.Schtiltz) Wint,, S., 
A.,Lb,;r. 

^Pruni-spimsae Pers., S., A., 
U., T. 

pulverulenta Grev. (.^^Epi- 
lobiidetrag* (T)C.) 
Wint), S.;A., U., 1'.' 
'^Epilobii DC., T. 

Gircaeae Pers.,, T.: . . ■ 

Umbilici Guep., 'T. 

Rliodiolae B. ct Ik., 'L 
^Ribis DC., T. 

^tSaxifragae Sclilccht., 'f. 
Pazschkei Diet., T, 
Chrysosplenii Grev., T. 
Aegopodii (Schum.) Mart., T. 
*Angelicae (Schum.) thick., S., 
U., T. 

Apii Desm., ?>., A., U., T. 
Bulbo-castani (Cum.) Fuck., 
A., T. 

Bupleuri Rud., S., A., U., T. 
^Chaerophylli Piirt,, S., A., U., 

T. 

Cicutae Lasch, S., A., U., T. 
Conii (Sir.) Fuck, U., T. 
tumida Grev. ( == P. Bunii 
(DC.) Wint.), T. 

Heraclci Grev., S., A., U,, T. 
Hydrocotyles (Link) Cooke, 
A.,U.,T. 

Aethusae Mart., S., U., T. 
*bullata (Pers.) Schroet., S., 

U. , T. 

Pimpinellae (Str.) Mart, S., 
A U T 

Saniculae Grev., S., A., U., T. 
Smyrnii Biv., S., A., T. 
albescens Grev., S., A., U., T. 
Adoxae Hedw. fil., T. 
*punctata Link ( = P. Galii 
Schw.), S., A., U., T. 
Aspernlae-odoratae Wurth., 
A., U., T. 

Celakovskiana Bubak, S., U., 
T. 

*Valantiae Pers., T. 

Fuck., T. 
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Absinthii DC, U, T. 

Tripoli! Wallr, T. ( = P. 

Astcris Diiby). 

Carduorum Jacky, U, T. 
Cardui-pycnocephali Syd, 
. U., T. 

Carlinae Jacky, U, T. 

Cyani (Schleich.) Pass, U, 

. T. 

■^Centaureae Mart, S, U, T. 
Cichorii (DC) Bell, U, T. 
Chrysaiithemi Roze, U, T. 
( = Uredo Chrysaiithemi 
Roze.). 

obtegens (Link) Tul. (=P. 

suaveolens Rost.), S, U, T, 
Cirsii Lasch, U., T. 
Cnici-oleracei Pers, T, (=P. 

Cardui Plow.). 

Andersoni B. et Br. 
major Diet., S., A, U., T. 
Crepidis Schroet., S., A., U., 
T. 

^Hieracii (Schum.) Mart., U, 
T. 

Hypochaeridis Oud., U, T. 
Chondrillae Corda, A, U., T. 
Lampsanae (Schultz.) Fuck., 
S, A., U, T. 

Bardanae Corda, U., T. 
Leontodontis Jacky, U, T. 
Leu'canthemi Pass., T. 
Senecionis Libert, A, T. 
glomerata Grev., T. 
tinctoriicola Magn., U, T. 
Virgaureae (DC.) Libert, T. 
Sonchi Roberge, U, T. 
Tanaceti DC., U., T, 
variabilis Grev, S., A., U, T. 
Taraxaci Plow., U-, T. 
Tragopogi (Pers.) Corda, S., 
A, U., T. 

Campanulae Carm., T. 
Primulae (DC.) Duby, A., U, 

X ■ ' • 

Soldanellae (DC.) Fuck, S., 
‘A, U, T. 

,(Xmcae (DC) Berk, a/tj., T) 


Gentianae (Str.) Mart., S., A., 
U., T. _ 

Convolvuli (Pers.) Cast., A., 
U., T. 

Veronicae Schroet., T. 
Veronicarum DC., T. 
Betonicae (A. et S.) DC., T. 
Glechomatis DC., T. 
^Menthae Pers., S., A., U., T. 
*annularis (Str.) Schlecht., T. 
caulincola Schneid., T. 
Oxyriae Fuck., U., T. 
Polygoni A. & S., S., A., U., 

T. 

Poly goni-amfhibii Pers., S., 
A., U., T. 

P oly goni-vivipari, Karst., A., 

U. , T. 

*Bistoriae (Str.) DC., S., A., 
U., T. 

Acetosae (Schum.) Koern., U., 

T. 

Thesii (Desv.) Chaillet, S., A., 

U. , T. 

Buxi DC., T. 
asarina Kunze, T. 

Porri (Sow.) Wint., A., U., 

T. 

Asparagi DC., S., A., U., T. 
*Liliacearum Duby, S., A., T. 
Iridis pc.) Wallr., U., T. 
( = Uredo Iridis (Thiim.) 
Plow.). 

Schroeteri Passer., T. 
oblongata (Link) Wint., U., 

T. 

obscura Schroet., A., U., T. 

* Cartels (Schum.) Rebent, S., 
A., U., T. 

Pringskeimiana Kleb., S., A., 

U. , T. 

Magnusii Kleb., S., A., U., T. 
dioicae Magn. S., A., U., T. 
sylvatica Schroet, S., A., U., 

T. 

Schoeleriana Plow, et Magn., 
S., A., U., T. 

arenarticola Plow., A., U., T. 
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exienskola Plow,, A,, U., T. 
paludosa Plow., S , A., U., T. 
idiginosa Jucl, A., U., T. 

Accidium Parnassiae Grev.) 
Scirpi DC., S., A., U., T. 

minis Pers., S., A., U., T. 
"^'coronata Corcla., S., A., U., T. 
''■'Lolii Niels ( ^ P. coronifera 
Kleb. ■ S., A., U., T, 
glum arm n (Sch.) Erikss. et 
Ffcnn., U., 'F. 

'^‘Xlispersa Erikss. ct Henn., A., 

T. 

agropyrina Erikss., U., T. 
holcina Erikss., U., T. 

Eriseti Erikss., U., T. 
triticina Erikss., U., T. 
Bromma Erikss., S., A., U., 

T 

Agrosiidis Plow., S., A., U., 

T. 

perplexans Plow., A., U., T. 
^^Anthoxanthi Fuck., U., T. 
Arrhenatheri (Kleb.) Erikss., 

S. , A., U., T. 

Baryi (B. et Br.) Wint., U., 

T. 

^Festucae Plow., S., i\., U., T. 
simplex (Koern.) Erikss. ct 
Henn., U., T. 
paliformis Fuck., T. 
^Moliniae Tul, A., U., T. 
^^'sessilis Schneid., S., A., U., 
T. 

0 re hid earn ni-Fhalarid is 
Kleb., S., A., U., T. 
Winteriana Magn. (=P. 
Allii-Phalaridis Kleb.) S., 
A., U., T. 

Phalaridis Plow., S., A., U., 
T. 

Phlei-pratensis Erikss. et 
Henn., U., T. 

Magnusiana Koern., A., U., 
T. 

Pkragmitis (Schum.) Koern., 
A., U., T. 

Trailii Plow., A., U., T, 


Poarum Niels., S., A., IJ., 7\ 
Agr^7pf/i Ell. et. Everh., A., 
U., T. ( — Aecidiiiin Clcv 

matidis DC.). 

per sis tens Plow., S., A., U., 

'F. 

HemILKIA B. et Br. 

Phaji Syd., U., 'F. 

Oncidii Griff, et XIanbL, U., 1 
timer kana Mass., U., T, 
Gymnosporangium Hedw. fil. 
cl'wariaet ornic (Jacq.; Recss, 

S. , A., 'F. 

Juniperi Lk., S., A., 1'. 
Sahinae (Dick.) Wint., S., A., 

T. 

conjusum Plow., S., A., T. 
TRIPHRAGMJUM Link. 

Ulmariae (Schiiin. ! Link., S , 
A., U., T. 

Filipendulae (Lasch) Pass., 
A., U., T. 

PHRAGMIIJIUAI (including 
XenorJochus) Link. 
Potentillae fPers.) Wint, S., 

A., u., t; 

F ragariastri (D C. j Schroet., 
SlA., U., T. 

wSangtiisorbae (DC.) Schroet., 

S., A., U., T. 

*subcorticium. (Schrank) Wint., 

S., A., U., T. 

tuberculatum MiilL, S., A., 
U„ T. 

fusiform, e Schroet (=P. 
Rosae-alpinae (DC.) 
Wint.), A., LI., T. 
albidum (Kiihn.) Ludw. ( = 
Chrysomyxa albida Kiihn, 
Kiihneola Magn.), U., T. 
Rubi (Pers.) Wint, A., U., T. 
violaceum (Schultz) Wint., 

S., A., U., T. 

Rubi-Idaei (Pers.) Karst, S., 
A., U., T, 

carbonarium (Schlecht.) 
Wint ( = Xenodochus car- 
bonarius Schlecht.), A., T. 
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Tomientillae Ftick., A., T. 
(™Xcnodochus Tormentil- 
lae (Fuck.) Magn.). 

Pcurtus (Cooke) ( = Xeno- 
dochus curtlxs Cooke), T. 
COLEOSPORIUM Lev. 

Cacaliae (DC.) Wagner ( — 
Peridermium Magnusi- 
anum Fisch., P. Magnusii 
Wagn.), S., A., U., T. 
^Cajnpanulae (Pers.) Lev. ( = 
Peridermium Rostrupi 
Fisch., P., oblongo-sporum 
Kleb., P. Kosmahlii 
Wagn.), S., A., U., T. 
Euphrasiae (Schum.) Wint. 
( = Peridermium Stahlii 
Kleb.), S., A., U., T. 
Melampyri (Rebent) Kleb. 
( = Peridermium Soraueri 
Kleb.), S., A., U., T. 
Petasiiis de Bary ( — Perider- 
mium Boudieri Fisch., P. 
Dietelii Wagn.), S., A., U., 
T. 

"^Senecionls (Pers.) Fr. (==: Peri- 
derm ium oblongosporum 
Kleb., P. Pini Chev., P. 
acicolum Link, P. Pini- 
acicola Hartig), S., A., U., 

T. 

Sonchi-arvensis (Pers.) L 6 v. 

( == Peridermium F ischeri 

Kleb.), S., A., U., T. 
Tussilaginis (Pers.) Kleb. ( = 
Peri dermium P lowright ii 

Kleb.), S., A., U., T. 
OCHROPSORA Diet. 

\Sorbi (Oud.) Diet.] (=Aeci- 
dium leucospermum DC., 
Endophyllum leucosper- 
mum (DC.) Soppitt), S., A., 

U. , T. 

ZAGHOUANIA Pat. 

[Phillyreae Pat.] (=^Uredo 
Philiyreae Cooke, Aeci-/ 
* ^ dium Phillyreae DC.), .A^> 


CRONARTIUM Fries. 

asclepiadeum (Willd.) Fr. 
(= C. flaccidum (A. et S.) 
Wint.), (—Peridermium 
Cornui Kleb.), S., A., U., T. 
ribicolum Dietr. ( Perider- 
mium Strobi Kleb.), S., A., 
U„ T. 

Chrysomyxa Unger. 

Empetri (Pers.) Rostr., U., T. 
Pyrolae (DC.) Rostr., U., T. 
Puccini ASTRUM Otth. (includ- 
ing I'hecopsora Magn. and 
Calyptospora Kuhn). 
Circaeae (Schum.) Schroet., 
U., T. 

Agrimoniae (DC.) Tranz- 
schel, U., T. 

Epilobii (Pers.) Otth, S., A., 

U-, T. 

Galii (Link) Fisch. (Ihecop- 
sora), U., T. 

Padi (K. et Sch.) Diet. (The- 
copsora), A., U., T. ( = 
Aecidium strobilinum A. 
et S.). 

Vacciniorum (Link; Diet. 
(Thecopsora), U., T. 

. Goeppertianum (Kiihn). 

Kleb. (Calyptospora), A., 

T. ( = Aec. columnare A. et 
S.). 

Hyalopsora Magn. 
[2\dianti-Capilli-Veneris 
(DC) Syd.], U., T. (== 
Uredo Polypodii Pers. pp.) 
Pol3^podii (Pers.) Magn., A., 

U. , T. ( = Uredo Polypodii 
Pers. pp.). 

Aspidiotus (Peck) Magn., A., 
U., T. 

UrediNOPSIS Magn. 
Scolopendrii (Fuck.) Rostr. 

( = Uredo (Milesia) Scolo- 
pendrii Fuck, pp.), U., T. 
[filicina (NiessL) Magn.]. 
Melampsora Cast. 
^Helioscopiae (Pers.) Cast., 
S., A., U., T. 
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^MSypericonim (DC.) Schroet, 
A., T. 

Lini (Pers.) Dcsm,, S., A., U., 

'r. 

Amygdalinae Kleb., S., A., 
U., T. 

arcitca Rostr., U., T. 
wSaxifragariim (DC.) Schroet. 

S., A., U., T. ( — M. vcrnalis 
Niessl.). 

[ L arici-fcntand rae K 1 ], 

A., U,, T. 

[Allii-Salicis-albae Kleb.] 
Caconia allioriim Link 
pp.), S., A., U., T. 

\A lln-fragilis K leb.] ( ^ 
Caeoma allioriim Link 
pp.), S., A., U., T. 
\Galanthi-fragtlis Kleb.] ( = 
Caeoma Galanthi Unger), 

S. , A., U., T. 

Larici-Cafreanim Kleb., A., 
U., T. 

^Larki-Efitea Kleb., A., U., 

T. 

Orchidkrepenlis ( P low.) 

Kleb. ( — Caeoma Orchidis 
(Mart.) Wint.), S., A., U., 

T. 

\Ettonynii-C a f rearum K leb.] 
( — Caeoma Euonymi 
Mart.), S., A., U., T. 
[alpina Juel] ( = Caeoma 
Saxifragae Strauss pp.), 
S., A, U, T. 

[RibesH-purpureae Kleb.] 
Caeoma confluens (Pers.' 
Schroet. pp.), S., A., U., T. 
\Ribesii-aurilae Kleb.] S., A., 

U. , T. 

[Ribesn-viminalis Kleb.] ( = 
Caeoma confluens (Pers.) 
Schroet. pp.), S., A, U„ T, 
[Larici-Tremulae Kleb.] (:= 
Caeoma Laricis Hartig 
. pp.). A., U., T. 

[piniiorqua Rostr.] ( = 
Caeoma pinitorquum 
Braun,), xA., U,, T. 
\Magnusiana Wagner] ( = 


Caeoma Chelidonii Schw.,: 
C. Fumariae Link), S., A.,. 

U., T 

Kosirupu Wagn. (-^^ Caeoma' 
Mercurialis (Mart.) Link 
pp.), S., A, U., T. 

[Z arick popul ina K 1 eb, ] ( — 
Caeoma Laricis Idartig 
pp.), A., U., T. ^ 

[A / ikpapul ina K leb. [ ( - 

Caeoma allioruni Link 

pp.), S., A., U., T. 

MELAMPSOillDIUAf Kleb. 

beiidinum (Pers.) Kiel),, A., 
U., T. 

Melampsorella Schroet. 
Caryofhyllacearum (DC.) 
Schroet. ( M. Cerastii 
(Pers.) ), S.; A„ U., T, 
Symphyti (DC.) Bubak (■— 
■'Urecio Symphyti DC), S., 
A., U., T. 

Blechni Syd. (=t=Uredo (Mile» 
sia) Scolopendrii Fuck, 
pp., Milesina Magn.), U., 
T, 

Dieteliana Syd. ( == Uredo 
Polypodii Pers. pp., Milo 
sina Magn.), Lk, T. 

Uredo Pers. 

Quercus Brond. ( Cronar- 
tium Quercus (Brond.) 
Schroet.). 

Tropaeoli Desm. 

Lynchii (B. et Br.) Plow. 
Plantaginis B. et Br. 

Pyrolae Grev. ( ^ Puccinias- 
trum Pyrolae (Gmel.) Diet. 

Caeoma TuL 
Aridtalici Dubv. 

AECIDIUM Pers. 

Ranuculacearum DC. van 
Linguae DC. 

Hellebori Fisch. 
dracontii Schw. 
incarceraturn B. et Br. ( — ? 
Doassansia Sagittarieae 
(Fuck.) Fisch. 

Poterii Cooke, 
pseudo-columnare Klihn. 


UPON THE RETENTION OF VITALITY BY 
DRIED FRUIT-BODIES OF CERTAIN Hp 
MENOMYCETES INCLUDING AN ACCOUNT 
OF AN EXPERIMENT WITH LIQUID AIR. 

By Professor A, H. R. Buller, D.Sc., PhD., F.R.S.C. 

In 1909 it was shown by the writer* that the fruit-bodies of 
a considerable number of species of Hymenomycetes which 
grow on sticks and logs, can be dried up by exposure to the air 
in rooms without any loss of vitality, and that the vitality of 
some species, after desiccation has taken place, may be con- 
tinued for years. When the fruit-bodies are moistened once 
more by placing wet cotton-wool on their upper surfaces, after 
a few hours, spore-liberation recommences. A streamt of 
spores is emitted for several days, and the spores liberats^^&oni 
the revived fruit-bodies are capable of germination. Typical 
xylophilous genera having fruit-bodies, the vitality of wMch will 
resist desiccation, are : Corticium, Stereum, Phlebia, Daedalea, 
Polystictus, Schizophyllum, and Lenzites. Many species of 
Marasmius and some species of Collybia, the mycelium of which 
vegetates in turf or among dead leaves, also have fruit-bodies 
which retain their vitality when they have been dried.. 

Further investigations^ made it clear that the dried fruit- 
bodies, when exposed to the air, lose their vitality in the course 
of a few months or years in the same manner as the seeds of 
Flowering Plants. Thus Marasmius oreades recovered on 
moistening after desiccation for six weeks but not after three 
months, and Lenzites betulina recovered after desiccation for 
three years but not after five years. 

Since the publication of my “ Researches on Fungi,” I have 
carried out some further investigations upon the vitality of the 
fruit-bodies of Hymenomycetes. A short account will here be 
given of some of the results of the work. 

A number of additional species have been tested for the re- 

* Duller, “ Researches on Fungi,” Longmans, (Jrcen & Co., London, 1909, pp. 

105-111. 

t The emission of spores from fruit-bodies can be seen readily by my beam-of- 
light method.-, Ihul., pp. 94-101. 

■ rr; , -'-J, Buikrv ,'**’,|^ese^rches on Fungi,” p. III. 
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tention of the vitality of the fruit-bodies in the dried ('onditioii 
Successful retention was found for Pams stiptkus, CiaMdopus 
(Pleuroius) nuhdans, Poly poms brumalis, Exidia glamhdosih 
flirneola Atiruula-Judae, Calocera cornea, and the younger 
fruit-bodies of Collybia velutipes. 

It is quite certain that the mature fruit-bodies of Coprinus, 
Bolbitius, Patiaeolus, Stropharia, as well as those of a numl:)cr 
of other fleshy genera of Agaricineae, will not survive desic- 
cation, However, very young fruit-bodies may behave in an 
entirely different manner, as is shown by the following obser- 
vations upon species of the delicate genus Coprinus. At Ban- 
bury, England, in the month of August, I found some young 
and unexpanded fruit-bodies of Coprinus niveus coming up on 
some horse dung in a field. I collected the dung, allowed it to 
dry by exposing it on a table in a dry room, and subsequently 
took it to Winnipeg. In the following April, eight months 
after the material had been dried, it was set in a damp-chamber 
and moistened. The young fruit-bodies immediately revived 
and were seen as small snow-white balls about 2 mm. in dia- 
meter. On the night of the fourth day after revival, the stipes 
elongated, the pilei underwent their usual process of autodiges- 
tion, and millions of spores were liberated. Similar observa- 
tions have been made on other species of Coprinus : C. 
ephemerus, C, bisporigerap etc. In these cases the young fruit- 
bodies, although unexpanded, had their pileus, stipe, and gills 
differentiated from one another before desiccation took place. 

Falckf pointed out that the mycelium of Coprinus ster- 
quilinus is still able to continue its development after the horse- 
dung balls in which it has existed have been kept dry for a year. 
Observations of my own on a considerable number of species 
of Coprinus have convinced me that the retention of vitality by 
the dried mycelium for some months or years is the rule in this 
genus. The young fruit-bodies of the Coprini, therefore, share 
their resistance to desiccation with the mycelium from which 
they spring. 

Fruit-Bodies of Daedaha unicolor can retain their vitality 
kept in the dark, and exposed to ordinary air at room tempera- 
tures, for at least eight years and three months, and those of 
Schizophyllum commune for at least six years and three months. 
These two species retain their Vitality longer than any others 
which have been tested. In most species, e.g., Polystictus ver- 
sicolor gLenzites betulinq, and Phlebia pileata, the vitality per- 
sists only for two or three years and is lost in less than jfive, 

* A new species having basidia which bear only two spores. Vide BuIIer, The 

Production and Liberation of Spores in the genus Coprinus. Trans. Brit. 

Myc. Soc. 19TT, p. 350, 

t R, Falck, Beitrage zur Bidtogie der Pflanzen, Bd. viii., 1902, p. 317. 
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Fruit-bodies of Daedalea tinicolor which h^ve been kept dry 
for eight years and three months, and of Schizo'phyllum com- 
mune which have been kept dry for six ye^xs and three months, 
revive much more slowly than fruit-bodies only one old, 

shed a reduced number of spores, and become putrid relatively 
sooner. It is evident that their vitality has become very much 
diminished and that shortly it will be extinguished altogether. 
Possibly the vitality of dried fruit-bodies does not persist in 
any species of Hymenomycetes longer than ten but only 

further experiment can settle this question. The following 
Table contains the experimental results for a few of the species 
tested : — 




Paul Becquerel"^ has endeavoured to find out whether or not 
there may be an entire suspension of vitality in the reproductive 
bodies of plants. He first found that dried seeds of various 
kinds such as peas, on being placed in pure and dry 
nitrogen for a year, did not liberate a trace of carbon 
dioxide and yet germinated subsequently. Het then showed 
that grains of Wheat and that seeds of White Mustard 
and of Lucerne, after having their coats perforated, can 
be subjected to total desiccation in a vacuum of one 
five-hundredth of a millimetre pressure of mercury for one 
year, and that during this period they can be subjected for three 
weeks to the temperature of liquid air (-190° Q), and for 
seventy-seven hours to the temperature of liquid hydrogen 
(-253° C.), and that, nevertheless, when subsequently they are 
supplied with air and moisture at a suitable temperature, they 
germinate in a normal manner, Becquerel came to the conclu- 
sion that his experiments,, along with those of his predecessors, 
indicate that at least for the seeds upon which he experimented, 
an interruption of life is not only possible but actual, without 
there being any indication of a limit to its prolongation. 

Paul BecquerelJ has extended his investigations to the spores 
of certain Moulds: Mucor Mucedo, M, racemosus^ Rhiz ^u s 
niger, Sterigmatocystis nigra^ and Aspergillus glaucus, -^®ie 
spores were dried slowly, in the presence of caustic baryta, for 
two weeks at 35® C. The containing tubes were afterwards 
sealed to a Berlement mercury pump and evacuated" as 
perfectly as possible; they were sealed off after a 
McLeod . gauge had indicated a pressure of less than 
one thousandth of a millimetre of mercury. The vacuum 
was maintained for twenty-five months, and during this 
period the spores were subjected to the temperatures of liquid 
air and diquid hydrogen for three weeks and seventy-seven 
hours respectively, as was done with the seeds. When the 
spores were subsequently placed upon sterilized nutritive media, 
they soon germinated in a normal manner and a fresh crop of 
spores was quickly produced. 

Mr. A. T. Cameron and I,§ working in conjunction, have en- 
deavoured to find out whether or not the fruit-bodies of xylo- 


* Paul Becquerel. Sur la nature de la vie latente des graines et sur les 
veritables caracteres de la vie, ” Compt. rend., 1906, T. 143, pp. 1177-9. 

f Paul Becquerel * ** Sur la su$pensiorr momentan^e de la vie chez certaincs 
graines.’^' Compt rend., 1909, T. 148, pp. 1052-4. 

X P&ul Becquerel, “ Recherclies exp^rimentales sur la vie latente des spores des 
Mucorinles et des Ascomyc^tes, Compt, rend., 1910, T. 150, pp. 1437-9. 
f ’r:/. Buller and Cameron, ‘‘Ori.the Temporary Suspension of Vitality in the 
V .' Fruit-bodies of Hymenomycetes.’t Read before the Royal Soc. of Canada, 
.May 1912, now In eoqrse of publication in the Trans. Roy. Soc., Canada, 






phiius Hymenoniycetes can have their vitality temporarily sus- 
pended, — ^whether they can successfully retain their vitality 
under conditions which would seem to prevent all metabolism 
from being carried on. Following, as far as our apparatus per- 
mitted, the methods of Paul Becquerel, we observed tliat the 
fruit-bodies of SchtBOphyllum commune^ after previous thorough 
drying by exposure to phosphorus pentoxide m vacuo^ retain 
their vitality after being kept for sixteen and a half months in 
a vacuum at a pressure of not more than one-tenth of a milli- 
metre of mercury, in the dark at room temperatures. We also 
showed that the fruit-bodies, either when moist or dry, are not 
killed by several hours exposure to a temperature of -35*^“" C„ 
such as occurs during some of the winter nights in Manitoba. 
These observations pointed to the conclusion that in their re- 
tention of vitality, when dried, exposed to ordinary air or kept 
in vacuo, the fruit-bo'dies of certain Hymenomycetes resemble 
the seeds of the Higher Plants and the spores of Moulds. Un- 
fortunately, however, the University of Manitoba does not 
possess a liquid-air plant, so that we were unable to obtain such 
low temperatures as those used by Becquerel 

Through the kindness of Professor J, H. Poynting, the writer, 
in the summer of igi2, was supplied with liquid air in the 
Physics Department of the University of Birmingham. The 
following experiment was then carried out. Some Schizo- 
phyllum fruit-bodies which had been already kept dry in 
ordinary air for two years and eight months, were placed in 
glass tubes closed at one end. The tubes were then sealed on 
to a vacuum apparatus consisting of a charcoal-bulb, a phos- 
phorus-pentoxide tube, and an electric-discharge tube. A pre- 
liminary exhaustion was made with a Pleiiss pump to about 
4 mm. of mercury and then the apparatus was sealed off from 
the pump* The charcoal-bulb was then immersed in liquid air 
for twenty-four hours to complete the exhaustion, and during 
this time the fruit-bodies were , drying in the presence of phos- 
phorus pentoxide. At the end of this time the discharge-tube 
showed green fluorescence, proving that the vacuum was ex- 
ceedingly high, — at about the X-ray stage. The tubes contain- 
ing the fruit-bodies were then sealed off, removed, and im- 
mersed in liquid air contained in a large Dewar flask. Now, 
therefore, the fruit-bodies which had been thoroughly dried and 
placed in a very high vaettum, were subjected to a temperature of 
-190° C. The tubes were kept immersed in liquid air continu- 
ously for three weeks. At the end of this time, they were taken 
out of the liquid air, allowed to take on the room temperature, 
and then broken open. The fruit-bodies were taken out of the 
tubes, placed in a damp chamber with wet cotton wool on their 
upper surfaces, and left for about twelve hours. They were 


then, placed on a glass slide with their gills turned downwards. 
In a few minutes, a well-marked spore-deposit collected on the 
slide, the white lines of which indicated that all the gills were 
actively discharging spores. In the course of a few hours, a 
heavy spore-deposit collected, a conclusive proof that the fruit- 
bodies had resumed their normal activity. 

The above experiment has shown that the fruit-bodies of 
Schizofhyllum commune^ after having been kept dry and ex- 
posed to air for two years and eight months, are able to retain 
their vitality when subsequently they have been dried in vacuo 
by the phosphorus-pentoxide and charcoal-bulb liquid-air 
method and subjected to the temperature of liquid air for three 
weeks. 

It is difficult to imagine how any metabolism can go on in a 
fruit-body which is thoroughly dried, placed in a high vacuum, 
and subjected for three weeks to a temperature of -190° C. 
The experiment seems to indicate that here, as in the case of 
BecquereFs seeds and,, spores, there must be a temporary sus- 
pension of vitality. It is possible to conceive of a clock so con- 
structed that it wot^ld stop when the temperature of the sur- 
rounding air fell below a certain point, or when it was placed in 
a vacuum, but which would start again when normal conditions 
were allowed to supervene. Perhaps the machinery of meta- 
bolism in the fruit-bodies ceases to work under the conditions 
of our experiment, but is uninjured and ready to resume its 
normal course when allowed to do so by a rise in temperature 
and access to moisture and air. At present I am unable to 
think of any walid reason why one should not admit the occur- 
rence of a temporary suspension of vitality. 


NOTES ON BRITISH SPECIES OF 
CORTICiUM. 

By E, M. Wakefield, FXS. 

WITH PLATE 3 . 

Of Basidiomycetes, the Thelephoreae have perhaps received 
least attention among mycologists generally, the reason being 
probably the difficulty of finding satisfactory names for species. 
The old descriptions are usually quite inadequate, and little can. 
be added to them from the examination of dried material pre- 
served in herbaria. The examination of several species of 
Cortitium and allied genera in the fresh state convinced the 
writer that in this condition many interesting microscopic charac- 
ters may be observed, which are often entirely lost sight of in 
dried material. 

In some of the more delicate hypochnoid species, such as 
C, botryosimi Bres., the very thin-walled mature basidia collapse 
as soon as the spores are shed, or after being subjected to 
draught, and as a rule resist all efforts to revive them. This 
fact probably accounts for these species having been long over- 
looked, for they can only be recognised as basidiomycetes when 
fresh and vigorously growing. When dried they may easily be 
mistaken for the sterile mycelium of a '' mould,” especially those 
species, such as C, boiryostim, in which clamp connections are 
not present. 

Many species are well characterised by the structure of the 
basal tissue, — ^whether close or open, etc, — or by the presence 
of vesicles, or swollen hyphae having the appearance of latici- 
ferous tissue. These structures collapse on drying, and in many 
cases the application of reagents to swell them out causes 
changes to take place in the contents, cind sometimes even in 
the walls of the hyphae. Some of the more fleshy species may 
be revived simply by moisture, after being dried for some 
months, and can be examined as if fresh. (Buller^' found that 
C, laeve recovered after being dried for twelve months.) In many 
of these, however, after desiccation for about eighteen months 

* Researches on Fungi, p. iii. 


or more, the application of swelling reagents will not at all or 
only slightly reproduce some of the finer structural details that 
characterise them when fresh, — ^though much depends on the 
condition of the specimen when gathered. Hence “type" 
specimens of these plants are often of little value except for 
spore comparisons — if it can be proved that the spores present 
belong to them, — which is by no means always the case. 

Another difficulty lies in the variability of these Fungi. De- 
tails such as the nature of the margin, the thickness of the tissue, 
or the degree of compactness of the hymenium, appear to be 
merely a question of the age and vigour of the individual In 
C. laeve the hymenium may sometimes become so irregular and 
warted as to resemble that of the genus Radulum. This species 
also, when growing on a vertical surface, often produces well- 
marked pilei like a Stereum. 

The microscopic structure may also show variability. In 
some species the size of the spore is fairly uniform, but in others 
the spore measurements are very variable, and the shape of the 
spore appears to be a more constant and recognisable character. 
Many species of Corticium may produce sterile outgrowths of 
various kinds, and thus approach Peniophora. In fact the dis- 
tinction between Peniophora and Corticium does not appear to 
be so sharp as was originally supposed, C. sambuciy for in- 
stance, often shows , irregularly scattered trichome-like ou|r 
growths of the hymenium, more or less encrusted with particles 
of calcium oxalate cystidioles C. laeve has occasionally 
smooth-walled, fusiform, projecting cells — approaching certain 
species of Peniophora Cke. with smooth-walled cystidia. C, 
sangutmum has sometinies scattered definite cystidia-like out- 
growths, resembling in form those of typical species of Penio- 
phoray though much more slender. This species has in 
fact been transferred to the genus Peniophora by Bresadola. 
Two other species which have recently been transferred to 
Peniophora are C, lacunosum B. & Br., which according to von 
Hohnel is identical with P, byssoides Karst., and Hypochnus 
longisporus Pat., a remarkable species which I have once found 
at Kew. These two species have abundant erect pointed out- 
growths (septate in C, lacunosum)^ but these are more or less 
narrowly cylindrical and scarcely differentiated from the ordinary 
hyphae, while the general structure is that of a Corticium, 

The definition of the genus Peniophora is at present some- 
what vague. It is proposed to undertake a thorough revision of 
the British species of Corticium and Peniopkoray from the 
examination of fresh, material, and in the meantime it is thought 
that some notes on those species of Corticium which have been 
identified and studied up to the present may be of service. 
Advantage is taken off this . opportunity to appeal for fresh 



material of these two genera, and to those members of the 
British Mycological Society and of the Yorkshire Naturalists’ 
Union who have already assisted me in this way, 1 wish to ex- 
press my best thanks. My thanks are also due to the Abbe U, 
Bresadola, who has kindly confirmed my determinations of 
species described by him. 

C. laeve^ Fr. Epicr. 560 (Pers. Disp. Meth. Fung, p. 31, 1797) 
C. evolvens Fr. Epicr. p. 557. PL 3, figs. 23, 24. 

A very variable species. Sometimes entirely aduatc ( C. 
laeve), sometimes, when growing on a vertical surface, i'urnung 
distinct reflexed, white, strigose pileoii evolvens), 1 he 

hymenium when fresh is smooth and waxy, usually more or less 
undulate, but sometimes coarsely tuberculate, especially towards 
the centre, like a Radulum. Young specimens may be entirely 
cream-coloured, but in mature specimens the colour varies from 
pinkish-ochre or livid to brownish when old; when dry pale 
buff with a pinkish or lilac tinge (Klinks. and Val. Code de 
Coul. n. 103 C-D). The hymenium usually becomes much 
cracked in an areolate manner when dry. Young specimens 
are entirely adnate, with a white, silky, shortly radiating mar- 
gin ; in older specimens the white margin disappears, and the 
edge tends to become upturned, especially on drying. The 
best characteristic of the species is the shape of the spores, 
which are rather large, piriform or pip-shaped, usually slightly 
incurved at the base, 9-12 x 6-7*5/x, generally 11 x O-7/1. 

The plant here described is that generally accepted as 
C. laeve by mycologists. An examination of a type specimen 
from Fries of C, evolvens in the Kew Herbarium proves that 
the two species are identical. 


C, sambuci Fr. Epicr. 565 (Pers. Disp. Meth. Fung. p. 31, 1797) 
= Thelefhora sera Pers. Syn. p, 580, 1801. PL 3, figs, i, 2. 

This species is not confined to elder, but may grow on bark 
and wood of various kinds, and I have once seen it running over 
grass and soil with the habit of Sebacina incrustans TuL, hav- 
ing started probably from a half-buried stick. When fresh it is 
entirely pure snow-white or chalk-white, and only becomes 
slightly tinged cream on drying. It is inseparable and the 
margin indeterminate. 

. The tissue consists of rather loosely-interwoven hyjphae, 3-4/x 
wide, sometimes with scattered minute crystals adhering to the 
outer walls; clamp connections present at the septa. Sterile 
outgrowths occur in the hymenium, which are narrowly fusoid, 
often expanded into a knob at the apex, and these too may be 
encrusted with tiny crystals. Spores broadly elliptical, appear- 


ino" almost subglobose under a low magnification, with a smal 
lateral apiculus, 4-6 x 3-4’5 /j., and usually containing a single 
oil-drop near the base. , i-o- i,.- 

The white species of Corticium present most diificulties in 
identification. C. arachnoideuni forms a separable pellicle when 
well developed, and differs from C. samhuci m its more cyliimri- 
cal spores, which however may vary considerably m size. Ihe 
name “ C. calcmm Fr.” should apparently be dropped, p it is 
not an entity. In the Kew Herbarium there are several speci- 
mens from Fries, some of which are 'Peniofhora, and one an 
unrecognisable species of Corticium. According to Bresadola 
the true Thel. calcea of Persoon is a Sebacina ( = S. caLcea 
fPers.) Bres.). I have received this species once from Sussex. 
I have not yet seen anything I could refer to C. lacieum. 
There occur in Britain a number of other white or pale-coloured 
species which apparently have been hitherto overlooked : one or 
two of these are evidently quite common. Some of these have 
been identified with species recently described by Continental 
mycologists, and are here given as the first British records. 

C. trigonosfermuM Bres. (in Ann. Myc. iQdSi P- ^^ 3 )- 3 » 

%s. 3, 4. 5 - 

Thin, irregularly effused, chalk-white or becoming slightly 
tinged with cream, margin quite indeterminate. H>mienium 
with a slightly granular or mealy appearance under the lens. 
The structure is loose and hypochnoid, the basal hyphae 
wide, with cls-inp connections at the septa, sonnetimes slightly 
encrusted with minute crystals. Basidia 5/^ wide, 20-25/^ 
with 2-4 straight sterigmata, 2-3‘5fx long. Spores in face view 
with 3 rounded arms, indented between them, diameter; in 
profile more or less elliptical, flattened on the inner side and 
swollen towards the base on the outer side. 

On pine bark, Forres, foray, Sept, 1912. 

Distinguished from all other species by the shape or the 
spores. Von Hohnelt and BrinkmanJ have stated that it is a 
young form, or a variety, of a species of T ofuentBlla (with 
warted spores). In the specimen I received the spores were 
remarkably uniform in size, and to all appearances quite mature, 
and there was no trace of any other form of spore. Bresadola 
(in litt) states that Tomentella ing 07 iospenna, von H 5 hnel ’ 
is a distinct species. 

f * Fung. Trid., p. 64. 

f Sit2-1>er. d. k, Akad. d. Wissenschaft, Wien., Math. nat. Kl. Bd, cxvii., 

^ i ! ' '''MoS, p, 1090. 
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C. confine Bourcl & Galz. (in Bull. Soc. Myr. Fr. ion, p. 26o« 
261). PL 3, figs. 12, 13, 14. 

Effused, thin, at first snow-white, and arachnoid, hyiiicniuin 
eventually becoming deep cream-coloured or ochraceous, but 
the aTiargin always pure white and byssoid in good speciiacuis. 
Hymenium not continuous, but consisting of minute irregular 
areas, to the naked eye somewhat resembling a Gramlhna; the 
granules waxy when fresh and closely packed, ]3ut when dry 
shrinking away from one another and revealing the thin white 
fibrillose subiculum. Structure loose and hypochnoid. Basal 
hyphae 2-4/4, with clamp connections, and often irdlated at the 
septa. Basidia 3-5/4 wide, with 2-4 straight or slightly curved 
sterigmata, 2-4/4 long. Spores subglobose, pointed at tlie base, 
usually containing one oil-drop, 3-4 x 2-3/4. 

On rotten wood, bark,' etc., of various trees, mycelium often 
forming fine branching cord-like strands beneatii the bark. It 
appears to be very common, but has probably been confused 
with young stages of Hydnum farinacenin, which it superfici- 
ally resembles. It differs, however, in the persistently smooth 
spores. 

Kew (abundant) ; Mulgrave Woods, near Whitby ; Clyne 
Woods, near Swansea. 

First recorded in the ‘‘ Naturalist,” jan., 1913. 

The above description applies to vigorous well-developed 
specimens. In poorly developed forms the tufts of basidia may 
be so minute as to resemble a mould ; and in young stages the 
hymenium is sometimes developed on fine anastomosing threads, 
such as occur in Phlebia vaga P" r. 

C. botryosum Bres. (in Ann, Myc. L, p. 99, 1903). PL 3, figs. 15, 
16, 17. 

Forming a delicate, pulverulent layer, resembling a mould in 
general appearance, whitish at first, then greyish or glaucous, 
with a tinge of yellow here and there when old, separable as a 
thin film. Margin quite indeterminate. Basal hyphae slightly 
yellowish, broad, g-io/x wide, branched at right angles, fre- 
quently septate, and with no clamp connections. Basidia 
scarcely distinct from the hyphae, , 20-25 xg-io/x, with 2-6 stout, 
slightly curved sterigmata, 3-4/4 long. Spores of a peculiar 
shape, in face view elliptical or almond-shaped, in profile flat- 
tened on the inner side and swollen on the outer side (navicular), 
8-10x4-5/4 (most 9x5/4). 

On very soft rotten wood ; apparently not uncommon. Epp- 
ing Forest ; Kew. . 
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6'. subcoronatum v. Hohn. and Litsch. (in Sitzber. d. k. Ak. d. 

Wissensch. Wien., Math-nat. Kl. CXVL, Abt. i, 1907, p. 
822). 

Resembles C. botryosum in habit, and occurs much 
commonly in similar situations. It differs in having well-de- 
veloped clamp-connections at every septum, and in the usually 
narrower spores, but possibly is only a form ot that species. 

C. albo-slramineum comb. nov. Hyfochnus albo-stramineus 
Bres. (in Ann. Myc. I., 1903. P- 3 > 9, 10, ii. 

Effused, rather thick, separable, at first whitish, then deep 
cream, or pale straw-colour. Hymemum rather loose and pul- 
verulent under the lens, the margin thin and indeterminate, not 
cracking when dry. 

The structure is rather loose. The basal tissue consists ot 
interwoven hyphae, 5-6/i wide, branched and mu^ septate, wit 
clamp-connections at practically every septum. From the ba^l 
hyphae arise scattered erect, cyhndrical, elongated, cystidia- 
like bodies (45-120x6-911), with thin walls and rather deeply 
staining contents, which traverse the hymemum and sometimes 
project slightly above it. Nothing is known as to the nature 
and functions of these bodies. 1 key have been called gloeo- 
cystidia” by Continental mycologists, and a new gpnus 
’dloeocysHdtum established to include those species ot C^it- 
cium which show them. The author, however, prefers for the 
present to keep them in Cotticiunt. . , , ti. 

The basidia are 8-911 wide above, tapering below, and rather 
variable in length, according to the thickness of the tissue. 
Spores broadly elliptical, or subglobose, rather thick-walled, 
with granular contents, 7-9 x 6-811. The spore-walls have been 
described as finely warted, and usually appear so in fresh speci- 
mens; but on the application of swelling reagents, or in dried 
spores which have lost their contents, the uneven outline dis- 
appears, so that it is probably due only to the granular nature 
of the cell-contents. 

On bark, fallen twigs, etc. Not uncommon. 

Corticium lactescens Berk. (Outl. p. 374). PI. 3, figs. 6, 7, 8. 

■When fresh and in good condition this is a beautiful plant, 
with a pure white narrowly radiating margin, and a thick, soft, 
waxy hymenium, whitish to clear flesh colour, or pale brown- 
pink I have not gathered it myself, and in the specimens which 
have reached me I haivelwt been able to detect any flow of milk 
when broken,— possibly this character is evanescent The 
smell resembling that' of Lactarius quietus mentioned by Ber- 
keley is quite distinct in good specimens. In section the tissue 
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contains numerous closely-crowded, laticiferoiis hyphae, with 
highly refractive contents. These arise from the base and run 
parallel right to the surface, sometimes projecting slightly above 
the hymenium and giving it a pruinose appearance under a lens. 
When broken under a cover-glass the contents of these hyphae 
come out as a cloudy fluid. 

The spores are broadly elliptical with rather blunt ends, wa*th 
a lateral apiculus, 6-g x 4-6/A (most 7*5 x 5 /a), and have d<“nse 
granular contents. 

On drying, the colour becomes dull pale brownish, and the 
hymenium shrinks and becomes cracked with short cracks in all 
directions, showing the thick white fibrillose tissue in the inter- 
stices. 

C, poly ionium Fr. Epicr. 564 (Pers. Disp. Meth. Fung., p. 30, 
1797.) PL 3, figs. 21, ”22. 

Begins as small erumpent cushions, from which the hymenium 
spreads centrifugally over the bark In section this species also 
shows a system of laticiferous or storage (?) hyphae, consisting 
of rather coarse hyphae with densely-staining contents, which 
run up from the base and end beneath the hymenium in large 
pear-shaped or subglobose vesicular swellings, and are e.speci- 
ally abundant in the central tubercle. The spores are cylindri- 
cal, slightly curved, with a lateral apiculus, ro-13 x 3~4 /a. 

C. sanguineum Fr. (Epicr. p. 561). PL 3, figs. 18, 19, 20. 

The hymenium when in good condition is creamy-white, or 
with a faint tinge of pink. Hyphae 3-4/A ; spores elliptical, with 
a slightly curved apiculus, 5-6 x 2-3/A. Cystidia pointed, slender, 
thin-walled, slightly encrusted, easily broken off and overlooked, 
40-60 X 5“6 /a (at the widest part). 

C. caeruleum (Schrad.) Fr. (Epicr. p. 562). PL 3, fig. 26. 

Spores hyaline, ovate-elliptical, 7-9 x 4-6/A, rather variable in 
size. I have once found a sfeond blue species, to which how- 
ever I have as yet been unable to give a name. It is paler than 
C, caendeuMy and has the structure of a HypochnuSy and differs 
especially in having irregularly shaped bluish spores. 

C. comedens Fr, (Epicr* p. 565)* Pb 3 > %• 25. 

Is soiiietimes confused in the field with Radtdmn laetum Fr., 
which is frequent on hornbeam, and develops beneath the bark 
, exactly like C, comedens. The latter is however known by its 
large sausage-shaped spores, usually 20-22 x 6-7/A. 7 ?. laetum is 
probably only a form of Peniophora inmrnafa. 
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Explanation of Plate 3. 

All figures are x 800. 

I & 2 . C. sanihuci; i, section of hymenium ; 2 , spores. 
3-5. C. trigonosfermuni ; 3, basidia ; 4, spores ; 

5, basal hyphae. 

6-8. C. lactescens; 6, basidium ; 7, gloeocystidium ; 
8, spores, 

9-1 1, C. albo-stramineum; 9, “gloeocystidium''; 10, 
basidia, young and mature; ii, spores. 

12-14. C, confine; 12, basidia; 13, spores ; 14, basal 

hyphae with characteristic swellings. 

15-17, C, botryosum; 15, basidia, young and mature; 

16, spores; 17, basal hyphae, showing 
branching at right angles. 

18-20. C, sanguineum; 18, cystidium ; 19, basidium; 

20, spores. 

21-22. C, folygonium; 21, “gloeocystidium” with 

characteristic swollen head ; 22, spores. 

23-24. C, laeve; 23, basidium ; 24, spores. 

25. C, comedens ; spores. 

26, C. caeruletmt; spores, 














SIGMOIDEOMYCES CLATHROIDJS 
A NEW SPECIES OF FUNGUS. 


Tessze S. Bayiiss Elliott, I). Sc. Birm., B.Sc. Lond.y Lecturer 
and Demonstrator in the Botanical Department^ University 
of Birmingham. 

WITH PLATE 4. 


Amended generic diagnosis. Sigmoideomyces 1 haxter. t er~ 
tile hyphae septate, bent into many S-shaped curves, branched 
or almost dichotomous, the outermost branches sterile. Conidio- 
phores vesicular, borne laterally on the hyphae by a stalk, 
sterigmata short, spine-like and scattered. Conidia, one-cel led, 
spherical, almost hyaline. 

Description of species. S. clathroides. Fructification, a 
minute globose cancellate perithecium-like structure, diameter 
200 to 230 /X, hyphae very much branched, intricate, branches 
sigmoid, some tapering, ending freely and projecting radially, 
others anastomosing ; conidia round, 1 1 to 1 3p- diameter, colour- 
less, smooth, borne on short, sterigmata which arise from large 
spherical conidiophores mounted on short paired lateral stalks ; 
walls of hyphae thin at first, later thick, septa numerous when 
young. 

This fungus appeared in the Zoological Laboratory, Birming- 
ham University, April, 1910, on three or four cultures of damp 
soil containing dead earthworms, belonging to Mr. G. Johnson, 
who was investigating earthworms. 

Each culture was enclosed either in a glass or a tin box. The 
soil had been in the boxes about six months when it was seen 
to be studded with hundreds of minute fawn coloured spots, 
which on being examined microscopically proved to be ball-like 
masses of hyphae, and were thought to be perithecia belonging 
to some species of Gymnoascus ^ for, in the first specimens 
examined no conidiophores could be seen and the conidia them- 
selves suggested immature asci containing numerous ascospores. 

The mature fructification is a minute spherical mass of inter- 
lacing hyphae, forming a kind of loose perithecium-like struc- 
ture, such as is seen in Gymnoascus, and encloses a dense mass 
of conidia, and radiating out from the periphery are many 
curved hyphae. (Fig. 7.) 



^ When the fructification is examined closely under high mag- 
nification, the hyphae will be seen to be arranged on a definite 
plan and the conidia to be grouped together into rather indefinite 
masses. ^ On teasing out a fructification, among the conidia will 
be distinguished large vesicular conidiophores studded over 
with minute projections, evidently the remains of short sterig- 
mata to which the conidia were attached (Fig. S, b) ; sometimes, 
though rarely a few conidia are seen still attached to the. conidio- 
phores (Fig. 4). Although the hyphae evidently radiate out 
from a centre on a definite plan, it is impossible to make out 
what this is near the centre, but towards the periphery radiating 
out from wide S-curved central hyphae are sickle-shaped hyphae 
(Fig. I, a); from these other curved hyphae branch off, some 
with tapering ends remaining free and projecting out (Fig. i, b), 
others becoming attached to similar hyphal branches (Fig. i, c), 
and so the whole structure has a cancellate appearance. 

It is difficult to make out the attachment of the conidiophores, 
but pairs of branches from the large central hyphae lose them- 
selves in the conidia masses, hence it is inferred that the vesi- 
cular conidiophores are attached to these (Fig. i, d). 

In a younger stage (Fig. 2) the perithecial hyphae are very 
septate and thin walled, and the hyphal branches radiating peri- 
pherally are somewhat blunt and short. At this stage great 
care is needed when putting a cover glass over the fructifi- 
cations, since they are rather brittle and easily crushed, break- 
ing^ up into fragments. With careful focusing the vesicular 
conidiophores are easily seen (Fig. 2, a). ' 

^ The conidia are quite colourless, round and . smooth, ii to 13/* 
in diameter, and in young stages contain one large oil drop which 
later breaks up into very many small ones (Fig. 5, a). They 
are difficult to germinate, only three of four have been seen to 
send out germ tubes, which however soon ceased to grow (Fig. 
6). It is not easy to disentangle the conidia from the perithe- 
cium-Iike structure, and yet in very old cultures the conidia 
evidently become detached and disappear, for many unbroken 
perithecium-Iike^ envelopes are found which are quite void of 
conidia and conidiophores. 

In many instances very fine hyphae are found attached to the 
fructifications connecting groups of them together, these are 
doubtless the vegetative hyphae (Fig. 7). 

Many attempts were made to get cultures of the fungus on 
various media and on soil, but without result, yet when certain 
black-looking soil such as that obtained from the University 
grounds,, was moistened and shut up for six weeks or more in 
small tin boxes and a dead worm (l^umbricu^ terrestris) was 
buried in it, in ,5,0 per cent or more of the cultures the fungus 
appeared. There thus seems to be , some association between 
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the worm and the fungus, for the fungus never appeared in the 
control fjoxes of soil wliich did not contain worms. 

I lie fimgus never appeared in cultures made from worm casts, ' ■ 

nor on cultures in which sandy soil was used instead of black 
'.SGiL' , 

i his fungus cpudently belongs to the genus Sigmoideo7nyces 
originally ^desaibed by Thaxter, of which only one species 
.S. dispiroides Thaxt. lias been recorded, and that was found in ' 

North:, America. j 

^ hhis^ species presents several features which distinguish it i * 

from S, dispuoides ; its conidiophores are attaclied to main 
hyphae by short hyphae instead of by long and thin ones, the 
conidia are smooth and not rough, while the hyphae forming the ' f 

fructification anptomose so as to form a very characteristic can- ‘ 

cellate perithecium-like structure. i ; 

It also seems closely related to another North American 
genus T hmnnocepkalh ( qiiadrapedata Blakesleei, but in this p f 

the globose fructification is not cancellate, and it is mounted on : ^ 

a long stalk which is connected with very prominent rhizoid 
structures. 

The great resemblance of this fungus to the perithecial stage 
of a Gynmoascus seems to suggest that it may perhaps be a \ 

comdial form of some species of that genus. 

Sigmoideomyces clathroides is a fungus which has not hither- g, ^ 

to been recorded, and this is apparently the first record of the p 

genus Sigmoideomyces being found elsewhere than in North !, j 

America. | r| 

Latin diagnosis of Sigmoideomyces clathroides. p \ 

Hyphis sterilibus paucis repentibiis tenuissimis, fertilibus in { 

massam globosam 200-230/i diam. perithecioideam compactis, , 

rarnosissimis, intricatis, ramulis sigmoideis, aliis liberis falcatis ’ 5 

radiatim protrusis, aliis interioribus crebre anastomosantibus ; ; 

conidiophoris magnis sphaericis geminatis ramulis brevibus suf- ' 

fultis; conidiis globosis levibus hyalinis 11-T3/X diam. e sterig- i': . 

matibus curtis spinosis oriundis ; hypharum septis juniomm i 

niimerosis, lateribus primo tenuibus senio incrassatis. 


Expi^anation of Plate 4. 

Fig. I. Mature fructification X 504. 

a, sickle-shaped hypha branching off from large S-curved 

central hypha. 

b, tapering branch, projecting from fructification. 

c, branch connecting two sickle-shaped hyphae. 

* I have to thank Mr. W. B, Grove, M.A., for this Latin diagnosis. 
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d, paired branches, each disappears into a mass of conidia 
and is presumably connected with the spherical 
conidiophore bearing them. 

e, sterigmata arising from a conidiophore. 

. A young fructification showing numerous septa x 300. 
a, spherical conidiophores with minute sterigmata. 

Groups of young conidia attached to fragments of the 
conidiophore x 504. 

Conidiophore with two conidia attached by short 
sterigmata x 504. 

A piece of the mature fructification teased out x 800. 

a, mature conidium filled with oil drops. 

b, conidiophore. 

Fig. 6. Germinating conidium after 24 hours. 

Fig, 7. Groups of fructifications connected together by vege- 
tative hyphae as they appear growing on soil x 93. 


Fig. 
Fig. 
Fig. 4 
Fig. 5 



NEW BRITISH FUNGI. 

By John W, Ellis, M,B., F,ES, 

Pkoma strohiligena Desm. var. micros for a Sacc. SylL IIL, 150 

Perithecia almost superficial, gregarious, black, rugulose, 
opening by a minute pore at the apex of a slightly conical 
ostiole, then becoming collapsed. Spores oblong-oval, rounded 
at both ends, continuous, occasionally biguttulate, 4-6ju, x 2-2-5/.^, 
hyaline. 

On the scales of the cones of Finns sylvestris, Storeton 
(Cheshire), April, 1912. Confined to the exposed (rhomboidal) 
area of the scale. 

Macrofhoma fraxini Delacr. Bull. Soc. Myc. Fr. (1890) 140. 
Sacc. SylL X, 191. 

Perithecia gregarious, subepidermal, slightly convex, causing 
the surface of the bark to appear like a rasp, opening through 
the epidermis with a round or stellate pore. Spores cylindraceo- 
elliptical with rounded * ends, thick walled, with granular con- 
tents> continuous, 20-2 5 /a x 7-8 /a, hyaline. 

On a fallen twig of Fraxinus excelsior^ Bebington (Cheshire), 

Feb. xo, 1912. 
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Comoi/iyrmm oHvaceam Bon, var. Saraikmnni Sacc. 


^reritliecia gregarious, sub«epidermal, more or less globular, 
slightly elevating the cuticle so that the surface appears 
rr)ugiiened, discharging tlie spores through a small circular 
pore. Spores elliptical, rounded at both ends, continuous, 
54 )/ax3/x, pale olive-brown. 

On dead twigs of Irrooni, Biclston Hill (Cheshire), Ma}^ iq, 

■■ igi I. 

I am unable to find any record of tlie occurrence in Britain 
either of the type form of this species, wliirh appears to be 
generally distributed throughout Europe, or of any of its 
numerous named varieties. 

Ascochyia acori Oudem. Contr. Flor. Myc. du Pays-Bas. XVI. 

68. [Rab. 1793]. 

Perithecia minute, convex, black, scattered sparingly over 
red-brown blotches on the leaves. Spores more or less cylindri- 
cal, rounded at each end, 2-ceIled, with the septum often irregu- 
larly placed so as to make the cells unequal in size, hyaline, 
slightly granular, 25-28/^ x 7-10/x. 

On living leaves of Acorns calamus in the MoIHngton Canal, 
Wirral, Cheshire, May 18, 1912. 

Hitherto only recorded from Voorberg, Holland The peri- 
thecia are so small as to be scarcely recognisable except with a 


Hendersonia vulgaris (Desm.) Sacc. Syll. III., 427. 

Perithecia epiphyllous, minute, globose, black, shining, spar- 
ingly scattered over irregularly shaped rusty or grey spots which 
have purplish-brown margins. Spores ellipsoid, rounded at the 
ends, 3-septate, i5/Jix6‘5/x, yellow-brown. 

On dying leaves of Rubus fruticosus, Bidston Plill (Cheshire), 
August 22, 1 91 1. 

Septoria digitalis (Passer.) Sacc. Syll. Ill, 534. 

Perithecia ’minute, scattered over irregular fuscous spots 
which at length become withered. Spores filiform, continuous, 
multinucleate, 25-30/A x rsft. 

On leaves of Digitalis purpurea^ Hadlow Road, Cheshire, 
July 29, 1911. 

In my specimens the perithecia are convex, black, shining, 
and perforated by a minute pore, and each stands within a 
darker, circular, slightly elevated area of the general macula 
which occupies one-third of the leaf. The spores vary from 
elongate-cylindrical with rounded ends, straight or slightly 
curved, i5|u.x4*3fo to filiform and flexuous, 2S1AX 
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Septoria lunariae, nov. spec. 

Perithedis minutis (loo-150/x diam.), subglobosis, atris, nitidis, 
poro minute apertis, in maculis nebulosis nigris sub-opacis . sparse 
disseminatis. Sporulis cylindraceis, leviter curvulis, utrinque 
subacutis, prime pluriguttulatis vel 1-2 soptatis dein 4-5 sep- 
tatis, 25-30/AX3P, hyalinis. 

Ad paginem exteriorem siliculorum Lunaria biennis, Wal- 
lasey (Cheshire), July, igii. 

The perithecia were net fully dpveleped en the disceleured 
pods until after they had been kept for some weeks in a moist 
condition. The earlier sporules were ovate-elliptical and unisep- 
tate or with a few (1-4) guttulas ; finally the complete stage of 
development appeared to be the cylindrical cell with 4-5 septa. 

Septoria piantaginis (Ces.) Sacc. Syll. Ill, p. 554. 

Spots grey, roundish, at first with a distinct margin. Peri- 
thecia minute, covered by the epidermis which is slightly raised 
above them and finally pierced by a small pore from which the 
spores protrude as a greyish tuft. Spores filiform, slightly 
curved, continuous or faintly and distantly septate, 40-60^ x 2’5- 
3 ft, hyaline. 

On the dried specimens the centre of the spot forms a 
roughened greyish crust, which appears to distinguish this 
species from the 5 . plantaginea Passer. Recorded hitherto 
(teste Sacc.) from Northern Italy and Germany. 

On leaves of Plantago lanceolata. Not uncommon jp the 
Wirral district of Cheshire during the summer of igitV '' 

Septoria stemmatea (Fr.) Sacc. Syll. III., 493. 

The character of the spores of this species appears to be un- 
known to Saccardo. On specimens collected on Vaccinium 
Myrtillus on Helvellyn in September, iQii, I find that the 
spores are elongate cylindrical or filiform, indistinctly septate or 
multiguttulate, i8-22/xx2p, hyaline. 

Phlyctacna fraxini, nov. spec. 

Pustulis gregariis, subconvexis, primum epidermide velatis 
demum vix erumpentibus sed poris irregulariter rotundatis cor- 
ticis expositis, nigris, opacis. Sporulis filiformibus, forte un- 
cinatis, 20-22/4 x ip, hyalinis. 

In cortice ramulorum Fraxini excelsioris socia Phoma scobina 
Cke., Brace’s Leigh Wood, prope Malvern, May, 1912. 

Probably closely related to P. phomatella Sacc. (Syll. III., 
594) but differing in the very distinct host plant. 



RECENT PUBLISHED RESULTS ON THE 
CYTOLOGY OF FUNGUS REPRODUCTION. 

By /. Ramsbotton, BA,^ 2\ssislant^ Dcpariment of Botany^ 
B riiish M us cum. 

In a paper under the title ''Work published during igii 
on the cytology of fungus reproduction/' in the last number of 
the Transactions of this Society, the present writer gave a 
resume of the papers published during that year, which had 
come to his notice by the end of January 1912. It was fully 
realised that some important papers would be missed. As it 
seems desirable to give an annual account of the advances 
in the subject, the title has been changed and wwk which has 
not been noticed in the one year will be incorporated in the 
following year's account 

The results which have been published during the year are 
of absorbing interest. With the vast amount of research at 
present being undertaken, it w^ould seem that in a compara- 
tively short time, we should have more definite agreement 
with regard to many of the phenomena. 

A section of the Phycomycetes w^hich are extremely inter- 
esting in many ways and particularly from a phylogenetic 
point of view are the Archimycetes, a group of microscopic 
fungi usually infecting water plants and remarkable for the 
little vegetative structure they possess. As in the case of 
many apparently simple organisms, opinions differ as to 
whether they are primitive or reduced forms. The group is 
known chiefly from a morphological standpoint; what little 
cytological results we possess often deal with such detailed 
and highly complicated nuclear phenomena that an account 
of them would seem rather out of place here. 

Barrett (1912) has worked at three species of Olpidiopsisy 
O. vexans {~ 0 . Saprolegniae A. Fisch.), 0 . luxurians and O, 
Saprolegniae Cornu. The species form two types of spor- 
angia within the filaments of members of the Saprolegniaceae 
— the one a resting sporangium, the other a zoosporangium. 
The zoospores are biciliate having two equal cilia arising from 
the same point. One cilium, in motion, trails behind, and, 
crossing the upper end of the zoospore at an angle, and leav- 
ing it usually at the side, gives it the appearance of the short 
lateral cilium that has been described in this and in some 



other closely related genera. There is in the genus a type or 
diplanetism, a phenomenon common in the zoospores of the 
Saprolcgniaceae, i.e., the zoospores on liberation swim about 
actively, then come to rest ior a time, then again become 
motile. The zoospore penetrates into' the host and is after a 
brief time lost to view. Its individuality is maintained, how- 
ever, and it gives rise to a single sporangium, there being no 
plasmodium formed. The young parasite is uninucleate, but 
soon the nucleus divides rapidly and the organism becomes 
multinucleate. The protoplasm is at first peripheral. Spore 
centres are formed before the resting period of the sporangium 
ensues. Fragmentation of the protoplasm is believed to be 
simultaneous throughout the sporangium much as described 
by Dangeard for Synchytrium Taraxaci. The so-called 
“ resting spores ” were found to be formed definitely by sexual 
processes in the three species, the manner of development 
being in general the same. The larger oogonium and the 
smaller adjacent antheridium are at first naked, but as growth 
proceeds they become more and more distinct and soon sur- 
round themselves with cell walls which become fused at the 
point of contact. Both cells contain a number of nuclei, 
twenty-five to thirty in the youngest oogonia seen, though the 
number in the later stages is not stated. The wa%;pf the 
antheridium remains smooth while the oogonium edriy^fhows 
the formation of roughenings on the outer surfac^'^hich 
eventually takes on a warty appearance. The con^nts of the 
antheridium pass through a small fusion por^'into the 
oogonium, which soon, closes up by the growth of the surround- 
ing wall. “ There is no contraction of the oogonial proto- 
plasm to form an oogonium and no apparent changes com- 
parable to those taking place in oogenesis in the higher 
Oomycetes.” After the completion of the act of fertilisation, 
some" change takes place in the fused protoplasmic mass which 
alters its susceptibility to stains. “ There is no apparent dif- 
ference in the male and female nuclei, and this fact, coupled 
with their extremely small size, makes it impossible to de- 
finitely follow their subsequent relation to each other. How- 
ever, there are indications which strongly suggest a fusion of 
nuclei.” , After fertilisation the oogonium becomes the oospore 
directly. The nuclei of both sporangia and gametangia are 
small. The resting nucleus possesses a deeply-staining, rather 
prominent nucleolus and a slightly granular nudear plasm. 
A rather indistinct network with frequent deeply stained 
thickenings is present. The first stages of division resemble 
somewhat the synaptic knot of higher plants but, Barrett writes, 
“ I So not believe that to be their nature.” The chromosomes 
become massed together into a large, deeply staining body from 
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which the tips of the spindle appear to emerge. There is no 
indication of ccnlrosomes or of any structure which would sug- 
gest nuclear polarity. 

Undoubted sexuality is apparently rare in the group. In 
Griggs (igio) found that the youngest stages 
observed in the cytoplasm of the host were small amoeboid uni- 
nucleate ceils which usuail}' fused in pairs. The nuclei do not 
fiisc^ but immediately alter conjugation,, growth fx'gins and 
seems to proceed rather rapidly. Similarly in FoLyphagus 
Euglenae according to Wager (1899) the two unicdlular 
elements which fuse arc iininuclcated. After the fusion of the 
tw'o protoplasms, there is a period of rest and the nuclei do 
not fuse until the time of germination of the zygote. Accord- 
ing to Dangeard (1900), however, the nuclei fuse immediately. 
In Myzocytium vermicolimi Dangeard (1906) found that there 
was fusion between an antheridium which usually possessed 
two nuclei and an oogonium with eight. One male and one 
female nucleus fused, the rest disorganised. 

Griggs (1912) has worked at Kkod€chyt7mm sfilanthidis. 
Although this organism must be considered a fungus if vve go 
by definition, it “ seems to occupy a transitional position be- 
tween the protococcoid algae [such as Fhyllobium] and some 
of the chytridiaceous fungi. ... It has no chlorophyll and is 
strictly parasitic in its mode of life. . . . Although entirely 
incapable of photosynthesis, it develops abundant stardi. But 
the starch grains are apparently built up directly in the 
cytoplasm, for neither plastids nor pyrenoids have been 
found '' — a “ paradoxical combination of characters.” The 
plant has more or less of red pigment in all its stages. There 
are two kinds of cysts — resting spores and zoosporangia. The 
youngest resting spores observed consisted of an elongated 
germ tube with an external button marking the size and posi- 
tion of the zoospore from which they originated. At the be- 
ginning of the enlargement of the basal portion the proto- 
plast withdraws from the narrow neck of the germ tube, whidi 
is later cut off by a wall. The parasite has an extensive sys- 
tem of haustorial rhizoids proceeding from its basal portion. 
I'he protoplasmic contents become more abundant and denser. 
The nucleus increases in size but remains undivided and under- 
goes a metamorphosis, ultimately collapsing. In this condi ^ 
tion the nucleus differs so far from ordinary healthy nuclei 
that it is difficult to believe that this change is not pathological. 
But it seems to be a universal and perfectly normal phenomenon. 
On the beginning of germination in the spring, the nuclei 
again become turgid, though they are apparently smaller than 
before shriveling up.” At the end of vegetative activity the 
rhizoids are ultimately cut off by cell walls and the mature 
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bpore has a twu layered cellulose exospore atid^a thick non- 
ct'Iltilosc endosporc. llie zoosporaiigia are distinct irom the 
resting spores Iruiu the very beginning. They do not form ex- 
ternal buttons, and the neck, even at the very first, is of com- 
paratively large diameter. Numerous rhizoids arc put out from 
the base as in the case of the resting cyst. In the later stages 
of devc^Ic^pment there is ahvaj's one large vacuole which occu- 
piers tlie uf^per half oi the cyst, the protoplasmic contents ex- 
cerpt lor a thin peripheral layer being confined to the basal 
portion, 'ilie cysts reach full size beiore there is any indica- 
Uon of nuclear division, but when division commences the stages 
b./ilow each other in rapid succession until a large but variable 
number of nuclei have licen formed. Upon the completion of 
the period of nuclear division segmentation appears to be 
brought about by the precipitation of membranes around the 
protospores. l‘he protospores quickly round off and ulti- 
mately give rise to zoospores. These frequently contain starch 
grains, but are colourless except for the red anterior end. 
riiey are biciliatc. The cilia, which are anterior, are more 
highly specialized structures [than the cilia of the Chytridiaies] 
and maintain a rapid vibration which propels the spore with 
the steady motion characteristic of algal zoospores in general, 
to which those of Rhodochytrium correspond in every import- 
ant particular save in the absence of chlorophyll” The zoo- 
spores fuse in pairs when there is an insufficiency of fluid pre- 
sent. The process of conjugation is not different from that 
common in various algae.” The zoospores are uninucleate and 
there is a deeply staining body at the base of the cilia 
which is connected with the nucleus. From the youngest 
stages the nucleus of the resting spore and that of the 
zoosporangium undergo the same development which, in 
one case, leads to shriveling preparatory to the long 
dormant period, and in the other to mitosis. The most con- 
spicuous of the changes in the nucleus is its increase in size. 
From 4 or 5/1. it grows until it may reach the enormous size of 
SO to 6o/i in the largest zoosporangia. This amazing increase in 
volume recalls the projf)ortionately much greater increase in the 
size of the nuclei in Synchytritim. The primary nuclei have 
enormous nucleoli and peculiar masses of chromatin, as in the 
case of Synchyirium deetpiens, In the first type of mitosis, 
the spindle, which is usually unipolar at first, is formed from 
coarse acicular fibers that appear within the nuclear cavity ; it 
has no connection with the nuclear membrane. The spirem is 
formed from that part of the chromatin which lies in the equa- 
torial region, the rest being cast out ; it is frequently entirely 
within the spindle The second type of mitosis presents no 
unusual features. No centrosomes or true asters were seen. 



. . . . The cytology of Rhodochylrium bears a strong re- 
semblance to that of Synchyirmm, These resen ib lances sug- 
gest lliat Synchytmau was derived from proiococcoid aiiccs- 
torsT 

]\!uch attention is at present being devoted to the cytology 
of the Mucorineae. 'Fhese fungi had been prex’iously rather 
neglected from a cytologicai standpoint, though belli from a 
morphological and a physiological point of view t hey arc better 
known than almost any other group. The cytologicai results 
are, however, all at variance, d'he problem of sex is iiere 
complicated by the fact that a pliysio logical differentia- 
tion exists as well as a morphological one. In the sexual 
process two small branches, progametes, meet and become flat- 
tened at the point of contact. Each cuts off a terminal por- 
tion, the gametangium ; the remaining portions arc the suspen- 
sors. The wall between the gametangia is very quickly 
absorbed and a thick wall is developed on the outside of the 
chamber thus formed and the zygote or zygospore results. In 
the usual case, e.g., all species of Sporodinia, the gametangia are 
similar in every way, there is no morphological differentiation; 
the species are isogamous. In Sfinellus some species are 
isogamous, but others are heterogamous, i.e., the gametangia 
are unequal in size. All stages from cases where the difference 
in size between the two gametangia is very slight to such 
genera as Dicranophora and Zygorhynchiis, which are mark- 
edly heterogamous, occur. 

It has long been known that whereas in some species such 
as Sporodinia grandiSy zygospores often occur, in others, such 
as P/iycomyces nitens, they are rarely met with. This, at first, 
was thought to be due to the influence of external conditions. 
Much work was done on the subject but little resulted except 
in the case of Sporodtniay where eventually it was shown by 
Klebs that the deternlining factor in the formation of zygo- 
spores in that genus was transpiration : a saturated atmosphere 
produced zygospores. 

The matter was cleared up by Blakeslee (1904). Working 
first with cultures of Mucor Mucedo he found that the myce- 
lium arising from the spores of a single sporangium never 
produced zygosores. In the case of mixed dilution cultures 
he found that an abundant growth of zygospores occurred at 
the line of apposition of certain of the mycelia, while between 
others this did not occur. A certain mycelium might produce 
zygospores when meeting with a second mycelium which itself 
w’ould be sterile to a third mycelium also fertile to the first. 
This indicated that there were two different types of mycelia 
arising from different spores and that zygospores were pro- 
duced only when different kinds of mycelia met. This was 
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I'lmiKj to lx? the case generally in those species where so few 
z}'guspor(’s naci been seen previously. 'Fo this type of fungus 
Blakesla? gave the name * hcterothallic ' : the second type, 
where the mycelium produced from the spores of a single 
sporangium gives rise to zygospores, was described as 
‘ huiiiotiiallic.’ In the case of Mticor Miicedo one mycelium 
is a little more robust than the other and to this 
Blakeslee provisionally gave the sign ( + ), the sign ( — ) 
denoting the second. In other species this slight difference 
IS not seen, but owing to the fact that imperfect hybridisa- 
tion takes place between different strains ot different species, 
Blakesice was able to arrange the strains of the whole of the 
sfxx’ies he studied under these two signs. An interesting 
point brought out by the investigation is that a species like 
Zygurhynchus Moelleri^ which is very markedly heterogamous, 
may be homothallic. This has given rise to the view that such 
highly developed heterogamy far from indicating sexual 
diifcrentiation indicates a tendency to azygospore formation — a 
loss of sexuality. 

Sporodinia grandis (homothallic, isogamous) because of the 
frequency of zygospore formation, is the species w'hich has 
been most studied. It seems to be, however, hardly a suitable 
species for the study of nuclear phenomena because of the large 
number of small nuclei in the gametangia, and the presence of 
oil globules and mucorine crystals. 

Dangeard and Leger (1894) first showed that the zygospore 
was formed by the fusion of multinuclcated gametang^^ In 
the young zygospore there were two different sizes 
but later this differentiation could not be seeri!^ They 
also recorded the 'disappearance of some of the nuclei. Leger 
(1894-5) continued the research and extended his observations 
to many other genera. The zygospores of Sporodinia grandis 
and Miicor Mucedo were particularly studied. Leger stated 
that in the zygospores the nuclei gradually disappear. At the 
precise moment of the completion of this disappearance, two 
groups of small spheres (“ spheres embryogencs probably 
arising from the fusion of a certain number of nuclei, appear. 
At a later stage all the spheres of each group fuse forming 
the notorious “ spheres embryonnaircs/' which themselves fuse 
at germination. Dangeard immediately dissociated himself 
from Legeris work. Gruber (1901) examined the zygospores of 
Sporodinia grandis. He found that there were numerous 
nuclei present. There was at first a short period of zonation 
(such as is common in many of the Peronosporineae) during 
which the nuclei were more numerous in the parietal layer. 
Afterwards they became evenly dispersed. He found neither 
disorganisation of nuclei nor nuclear fusion, though he 
assumed that the latter took place. 
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Daiigeard (1906) worked at Mucar (chosen because 

its nuclei were iew in number) and interpreted the pln’iiofiieiia 
seen in Sporodimd in light of the obtained results. In the 
loriner spcxucs a nuclear division lakes place m the young zyge^ 
spores. At a later stage the nuclei fuse in pairs. Allervviirds 
nuclei of three sizes arc seen which JJangeard interprets as 
being nuclei before, immediately after, and some lime alter 
fusion, I'hc nuclei which fail to copulatt? disap|)ear. \'ery 
similar results were obtained in Sporodima but the jiluaio- 
incua were more difficult to observe, the number ul nucka in 
each gametangiurn being more liuin out; thousand. In the old 
zygospores from ten to twenty ratiier large, deeply siainmg 
bodies were seen. They resemble coenocentra (sucii as are met 
with in the Phycomycetes) but are masses of mucorine crystals. 

Lendner (1908) in his work “ Les Mucorinees dc la Suisse 
recorded the results of his study of Sporodima. Pi is account 
of the early stages agrees with those of the other observers, but, 
he states, one of the progametes penetrates more or less into the 
other, the amount of penetration varying with the individual 
examined. There is thus a difference in form wTich i^endner 
thinks may be a sign of sexuality. Two large nuclei are pre- 
sent in the young zygospore, one from each garnetangiuin, as 
well as numerous small nuclei. The latter which are dissemin- 
ated everywhere but are more numerous near the wails, 
divide. Lendner thinks that Dangeard interpreted this divi- 
sion as a fusion. He holds that the same phenomenon occurs 
in the suspensors, where it can be more readily seen owing to 
the protoplasm being there less dense. The small nuclei, 
moreover, do not degenerate but seem to preside at the forma- 
tion of the zygospore membrane. The two large nuclei later 
fuse and occupy the centre of the zygospore. He thinks that 
if Gruber and Dangeard missed these large nuclei it must be 
because their fixation was faulty. That Dangeard’s results 
with Mucor fragilis may be correct he is quite prepared to 
admit, as he has never met with a single nucleus in sections 
of the zygospores of Zygorhynchiis Moelleri, but on the con- 
trary several nuclei dispersed regularly in the meshes of a 
uniform protoplasmic network. 

Moreau (1911) published three notes on the Mucorineae. 
Concerning Sporodinia he says La similitude des observa- 
tions de Dangeard et des notres sur ce point nous dispensera, 
dans cette note preliminaire d'en donner le detail.” In a 
species of Mucor favourable for study, each gametangiurn 
contained numerous nuclei in a vacuolated protoplasm. The 
number of nuclei is variable but much few^er than in Sporo- 
dinia. Shortly after fusion the nuclei show karyokinetic 
figures. This division (which Dangeard had assumed to take 
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})iac:e; shows the same characters as mitosis in the mycelium- 
two chrumosomcs, two centrosomes but no nuclear membrane, 
nor nucleolus, llic spindles in the zygospore are shorter. As 
a general rule the nuclei of fungi preserve their nucleoli during 
<livision: la disparation precoce du nucleole chez les Mucor- 

inees donne a ia division dans ce group une physiognomie 
toutc speciale” The absence of nuclear membrane is shared 
also with the Ancylistes and the Basidiomycetes but it is present 
in the Asc<unycctes and most Siphomycetes. The protoplasm 
clianges in character, becoming alveolar, then reticulate-alveolar, 
at the same time the membrane thickens and the zygospore 
surrounds itself with a spiny exospore. '' A ce stade, la 
plupart des noyaux presentent des aspects qui ne laissent 
aucune doute sur I'existence des fusions multiples.^' All stages 
of fusion are met with in the same zygospore. Many of the 
nuclei disorganise without fusing. Tusion and disorganisa- 
tion are howex'er two concomitant phenomena : it is not a case 
of nuclei degenerating which have been unable to copulate. 

Moreau extended his researches to both heterogamous and 
heterothallic species. He investigated four species of Zygo- 
rhynchus (markedly hcterogamic but horn othal lie), Z, Moelleri, 
Z. V idllc mint and two unnamed species. The facts in the two 
first species are hard to establish, but they seem to agree with 
wbat takes place in one of the unnamed species. The first stages 
of development show nothing different from a nuclear point of 
view from what is met with in the isogamous Mucorineae. The 
young zygospore contains many nuclei of small size in a reticu- 
late protoplasm. It is impossible to distinguish the nuclei 
coming from either gametangium after the fusion of the pro- 
toplasms. While the zygospore is young most of the nuclei 
fuse in pairs while the few remaining degenerate. In the last 
species of Zygorkynchus studied, the zygospore developed 
much further before the nuclear fusions: its spiny exospore 
is doubled witii a thick endospore and its protoplasm is largely 
invaded by oil. All the nuclei except four by this time have 
begun to degenerate and have almost disappeared. The small 
number of the remaining nuclei is a guarantee of the dis- 
organisation of the others. The four privileged nuclei have 
grown considerably but remain equally large. They fuse in 
pairs and finally the ripe zygospore contains two copulating 
nuclei, the last traces of the others having completely dis- 
appeared. Absidia Orchidis is a heterothallic species which is 
indifferently isogamous or heterogamous. The cytological 
phenomena, according to Moreau, appear to be the same in all 
cases. At the time when the zygospore commences to show the 
ornamentations on its membrane, numerous small nuclei are 
scattered through its protoplasm. A little later almost all of 
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them become arranged in pairs and fuse. The few which do 
not fuse degenerate. Mucor hmnalis (heteroganious, hetero- 
thallic) is apparently similar, but here the nuclei are large in 
size and few in number and the fungus is therefore particularly 
suitable for study. 

The results obtained by Moreau seem quite consistent. A 
fusion of certain nuclei in pairs and a disorganisation of the 
rest occur in all the species examined. In the case wheue? 
many nuclei fuse, the fusion takes place early; where 
the fusion takes place late, few nuclei fuse. Tlie varia- 
tion in the cases studied seems to arise according to 
whether fusion or disorganisation is dominant. We have not 
enough facts to know whether very marked dominance of dis- 
organisation goes with marked heterogamy as in one of the 
species of Zygorhytichiis. It is interesting to note that the 
phenomena seem to be identical no matter whether the species 
is isogamous, heterogamous, homothallic or heterothallic. 
There is greater variation in Sporodinia grand is according to 
the various published accounts than is recorded by Moreau for 
eight different species of four genera. 

Gruber (1912) has taken up the study of Zygorhynchns 
Moelleri, but his results do not agree with those of Moreau. 
Zygospore formation usually begins, as Blakeslee and others 
have pointed out, by the union of the end portion of an uo- 
right aerial hypha with a side branch of the same hypha. The 
end portion, which becomes cut off by means of a transverse 
septum, has usually been interpreted as the male branch, but 
Gruber regards it as the female, and the larger side branch 
which curves and swells up into a club-shaped structure in 
applying itself to this as the male branch. At the place of 
contact arises a pear-shaped elevation (the progamete) perpen- 
dicular to the long axis of the female hypha, while the club- 
shaped end of the male branch builds the other progamete. 
Contrary to Blakeslee’s statement, a septum was not formed in 
the male progamete but only in the female one. A cross sep- 
tum is now partially laid down about the middle of the female 
gametangium; it arises from the periphery and is rarely com- 
pletely formed, usually being soon dissolved. In the study of 
sections the male and female branches were seen to contain 
dense colourless protoplasm, that of the male branch being 
slightly less compact than that of the female branch. 
Numerous very small nuclei were distributed rather regularly 
in them. In the male progamete a portion of the protoplasmic 
contents containing from twepty to thirty nuclei separates off 
from the remainder. It differentiates clearly in staining, and 
is, according to Gruber, the male gamete. It applies itself to 
the membrane separating it from the female gametangium. 
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Tills it dissolves in one place and passes over, amoeba- 
like, through the small opening into, the female gamctangitim, 
whereupon the opening in the membrane soon closes* up again. 
The further behaviour of the nuclei could not be followed 
because of their small size, but the author holds it probable 
tliat the male nuclei fuse with a corresponding number of 
female nuclei. He also suggests that the nuclei in the 
female gametangiuni might undergo some differentiation into 
vegetative and generative nuclei when that structure be- 
comes partially segmented. Since the zygospore (or oospore) 
contains a very large number of nuclei it appears that 
the fusion nuclei must divide repeatedly. Gruber holds 
that the processes recall what occurs in the Peronosporineae 
and the Saprolegniincae. They especially recall what occurs in 
AcMya racemosa, where Pringsheim saw amoeba-like bodies 
wander over to the oospheres from the antheridium and bring 
about fertilisation. He considers that Zygorhynchus can be 
regarded as occupying a position between the Zygomycetes 
and the Oomycetes, the transference of the male protoplasm of 
an antheridium to an oogonium being characteristics of the 
former, while the general habit and the method of sporan- 
gium formation show characters of the Mucorineae. The many 
small variations observed during the study, the vanishing 
cross w^all in the female gametangium and the lack of a cross 
wall at the base of the male progarnete leave the suspicion 
that the form dealt with is in a state of variation. I^reau 
(1912) immediately criticised GrubePs results. NjroC n’ 
hesitons pas a dire que Gruber a ^te la victime dune OTbur.^' 
He considers that the large suspensor of Z. Moellen has been 
mistaken for a reproductive structure : that the general method 
of zygospore formation by the fusion of two segments in all 
the Mucorineae has been disregarded; that it has been 
forgotten that the fusion in all the cases studied (and 
in. particular in three species of Zy gorhynckus near Z. 
Moclleri), presents all the characters of a gametangium, 
and that, lastly, all the homogeneity which the Mucorineae 
owT to the characters of their reproductive structure is 
taken away. Which of these totally divergent accounts 
is the correct one must be left to future research to decide 
Moreau’^s work was known to Gruber when he published his 
results and must have been considered, as it is mentioned by 
him. It is certain that heterogamy cannot yet be considered as 
indicating a loss of sexuality, 

McCormick (1912) has published a preliminary account of 
her work on Khizafus mgrkans^ (isogamous and heterothallic). 

, ^ Namyslowski (Bull, de T^cad. des Sc. dc Cracovic, p. 676, 1906) has worked 
, at a form which ho considers the true Rhizopus nigricans. In the filaments 
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Before the gametangia are cut off there appears a diflererice 
in the density and staining capacity of the protoplasms of the 
two suspensors and this difference persists until the zygosfXin* 
is mature. The walls separating the gametangia from tie* 
suspensors may not be formed simultaneously. A central 
pore is left in each. Sometimes the wall separating the game*- 
tangia from each other thickens before disintegration, llu* 
many nuclei from each garnet angiiim increase in size after the 
disintegration of the wall All the nuclei excerpt two disin- 
tegrate. These two nuclei are irnbecldecl in a coenocentruiiL 
“ There are indications that the coenocentrum has its origin at 
the point of contact of the two suspensors before the gaine- 
tangia are cut off, . . . Neither fusion nor division of the 
nuclei has yet been observed. It is believed, however, tliat tlie 
two nuclei left in the coenocentrum, fuse. . . . I'he coenocen- 
trum persists until quite late, and in the mature zygospore 
there are many nuclei of the same size as those in the 
mycelium.” 

This seems to be the first case where a coenocentrum (so 
common in the Oomycetes) has been described as occurring in 
the Mucorineae. Every fresh contribution seems at present to 
add fresh perplexities. It would seem that Legeds work might 
be disregarded. His technique was primitive and consisted of 
direct sections and in dissections with the aid of needles. 
With such rough methods it would seem impossible for him 
to obtain reliable results, and certainly no reliance can be 
placed on such results as he did obtain. The modern work 
shows clearly that the gametangia are rnultinucleate. Divi- 
sion of nuclei is recorded in most cases, as also is a disintegra- 
tion of certain nuclei. There are larger bodies present in 
some cases, but it hardly appears credible that what have been 
variously interpreted as mucorine crystals, large nuclei and 
coenocentra could be the same structures. 

Bucholtz (1912) has published his work on the genus 
Endogone, This subterranean genus was previously little 
known and has been placed in various systematic positions by 
different mycologists. Brefeld placed it in his Hemiasci, a 

there are enormous quantities of oval nuclei, elongated in the direction of 
growth. In the progametes the nuclei are uniformly distributed except at 
the apex where they assemble in enormous quantity. “ On n’a observe ni la 
copulation ni la division des noyaux apres la rc^sorption do la paroi de separa- 
tion et apnVs le fussionnement du protoplasmc des f^amotos. ” The pro- 
toplasm in the zygospores is clearly reticulate and contains fat as reserve 
food material. The fungus can be apparently either isogamous or hetero- 
gamous as the suspensors as well as the gametes may be quite eoual hi 
size and shape or there may, be great differences between them. Culture 
experiments showed the fungus to* be homothallic, though the author does 
not appear to think that Blakesl^e^s pl?servations have accounted for all the 
facts, 
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group established to. include those genera which he considered 
transitional forms .between Phycomycetes and Ascoinycetes. 
Further work on the members of the group has shown that 
most of the genera first included are true Ascomycetes. 

Bucholtz considers the morphology and systematics of the 
genus as well as its cytology. Seven of the seventeen known 
species were examined, Endogone Ludzvigii being described as 
new. 

In E. laciiiltm the author discovered a sexual process resemb 
ling that of the Phycomycetes. The youngest stages of the fruit 
body found consisted of a tissue of branching hyphae sur- 
rounded by a sort of peridium formed by a layer of more 
firmly interwwen hyphae, 'Fhe hyphae are multinucleate and 
have many irregular inflations but are non-septate. No 
nuclear divisions were observed in the hyphae. The male and 
female progametes arise as sac-like outgrowths of the hyphae. 
The species is heterogamous, the male progamete being usually 
smaller than the female. The nuclei in the progametes are 
arranged peripherally and undergo a simultaneous division 
such as has often been described in the Phycomycetes. There 
is no differention into periplasm and ooplasm in the female 
progamete as is recorded in many of the Pcronosporaceae. At 
the end of the simultaneous divisi<m a nucleus appears in the 
centre of each progamete. It is not clear what the of 

these nuclei is but it is thought that one of the nucM- has 
wandered from the periphery. In each progamete the peripheral 
nuclei wander down into what is to become the suspensor. 
A cross wall is formed between these and the central nuclei. 
Thus two uninucleate gametangia or gametes (as the author 
prefers to call them) are formed. The process recalls v/hat 
Oltmanns (1895) Heidinger (1908) have described for the 
alga Y auckena. If any nuclei remain over in the gametangia, 
they degenerate, (cf. Davis (1905) Y auc her ia, and the many 
cases of such disorganisation in Phycomycetes). The septa are 
laid down in male and female outgrowths practically simultane- 
ously. Almost at the same time copulation begins between the 
two gametangia. No receptive papilla or fertilising tube is 
formed. Meanwhile the two nuclei, which are respectively male 
and female, have grown considerably. There is an increase of 
chromatin, and an excentric nucleolus is visible in each nucleus. 
The male nucleus passes over into the female gametangium. 
The fusion pore is of various sizes : in some cases it was so small 
that the enlarged male nucleus was unable to pass through. 
The nuclei do not fuse. At the summit of the female game- 
tangium a portion of the wall is gelatinised and a papillate 
outgrowth appears which gradually enlarges, and, as a rule, 
the whole of the contents of the gametangium passes over into 
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it. This outgrowth, which is the zygote or zygospore, enlarges 
further, rounds itself off and thickens its rneiiihranc. llie nuclei 
were not observed to fuse, but it is thought that fusion occurs 
at germination. I'he zygote contains reserve food iiiatcTial, 
chiefly fat, and its membrane shows several layers. Whcni 
mature, it is surrounded by a special <’nv(flop<^ of hyphae, the 
walls of wliidi fuse and thicken and in cross sedion give the 
so-called “ hdammen krone appearance. (In an unnainecl 
variety of E. lactijlua the nuclei appear to fuse during the 
ripening of tlie zygote.) 

The only other species in which sexual reproduction was 
found was E, Ludzvign, 'Fhis species was not worked out so 
thoroughly. In the youngest stages found, the zygote was 
already formed and the two empty gametes with their suspen- 
sors, had the appearance of appendages to it. In the zygote 
were seen either two nuclei, or one larger nucleus which pre- 
sumably was formed by their fusion. 

In E, macrocar fa and E. murocarfa, no zygotes were found 
in the fruit bodies but there were present asexual ly formed 
chlamydospores. These are pear-shaped or globose bodies 
formed at the ends pf the hyphae and branches. The septa 
in the hyphae are few and oblique and there are frequent 
anastomoses. The protoplasm streams into the chlamydospore 
and a number of nuclei enter and arrange themselves peri- 
pherally. These divide and their number becomes very large. 
No fusion of nuclei was seen and there is no peridium formed 
The mature chlamydospore has fat bodies as reserve food 
material. The membrane is similar to that of the zygote of 
E, lactijiiia. The author holds that because of its resemblance 
to a zygote, the chlamydospore might be considered as an 
azygote. 

In E. fisiformis the young fruit body consists of a mass of 
pseudoparenchyma. From the base radiate non-septatc hyphae 
forming a sheaf-shaped mass. The ends of the hyphae swtII 
and become multinucleate sporangia, the protoplasm stream- 
ing into them just as in the chlamydospores. The nuclei 
undergo division as is shown by their form, arrangement, &c., 
but no division figures were seen. The sporangia are for a long 
time open to the stalk ; eventually they are as a rule cut off by 
a transverse wall. The process of spore formation resembles 
that observed in many Mucorineae. It begins by the 
splitting up of the contents into irregular masses, the 
process commencing from the periphery. Finally the whole of 
the sporangial contents is divided into parts which through 
mutual pressure become polyhedral. Some parts remain unde- 
veloped ; the others divide so that at last the sporangium is full 
of equally large spores which are separated from one another 
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by a thin membrane. The sporangium wall remains thin and 
flexible. The further fate of the spores was not followed. 

In E. lignkola and iidva the method of reproduction was 
not made out. Certain structures with many nuclei and a 
three-layered membrane which arc present may be either spor- 
angia or thin-walled chlamydospores. 

The author proposes formings a sub-group (Endogoneae) in 
the Phycomycetes for the reception of this genus. He points 
out the close resemblance between the sexual process in the 
genus and that in the Mucorineae, and also the resemblances 
in the method of spore formation. He regards the swelling 
which afterwards becomes the zygote, into which the unfused 
male and female nuclei pass, as being possibly analogous to an 
ascogenous hypha. The development of vegetative hyphae 
round the zygote also recalls the Ascomycetes. 

It is very interesting to find in this genus such differences 
from the ordinary Phycomycete type of sexual process. 
Whether they are to be regarded as being anything more than 
adaptations to a subterranean mode of existence seems doubt- 
ful. In any case it appears that the Phycomycetes have their 
hypogeal section as well as the Ascomycetes and Basidio- 
mycetes. 

In the Discomycetes we have to consider a remarkable contri- 
bution by Claussen (1912), who now publishes his full pap^^'^n 
Pyronema confljiens. This species has long been a favdSrxfe 
for the study of the ascogoniurn and antheridium, which 
structures are very abundant and the largest and most con- 
spicuous yet found among the Ascomycetes. The brothers 
Tulasne (i860 and 1866) were the first to notice these organs. 
De Bary (1863) and Kihlmann (1883) also worked at the 
species with the then-known methods. 

Harper (1900) worked at the fungus with modern cytological 
methods. The cells of the mycelium are multinucleate. The 
sexual organs are early differentiated and there are several to 
each fruit. The ascogoniurn is a spherical or flask-shaped cell 
filled with dense protoplasm and many nuclei which are very 
much larger than those of the ordinary vegetative cells. The 
stalk consists of two or three disc-shaped cells. The antheri- 
dium is club-shaped, being wider near its upper end. It is also 
multinucleate and has a stalk of one or more cells. The 
upper end of the ascogoniurn projects as a trichogyne or con- 
necting tube, whose contents are at first in direct communica- 
tion with the ascogoniurn through its base. It is multinucleate 
at this stage and its nuclei are ^uite similar to those in the 
ascogoniurn. Soon a cross wall is formed at the base of the 
tube cutting it off from the ascogoniurn. During subsequent 
growth the nuclei of the trichogyne do not increase in size 
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ascogonium and antheridium. The end of 
bepmes firmly pressed against the antheridium 
nSe ’f formed, the walls around the 

antheridium and of the 
?hr^trfrW, of about the same sir.e. The nuclei of 
fti " Syoe swell up and finally disintegrate. When 
these are entirely disorganised a migration of the male 

the ?n/h ° bulk of 

the antheridial protoplasm. At this time the nuclei of the 

ascogonium mass m the centre. The basal wall of the tricho- 
a^rTcrnnh^^^ admitted into the 

nuclei and become mingled with them. There are upward! 

of t]re°n?a''le'^'’^'^l ' migration 

w? f ft compete, a wall is again formed at the 

trichogyne. “ The nuclei are indistinguishable in 
nn«;w qualities, so that it is quite im- 

possible to pick out a single nucleus at this stage and say with 

dium originally. . The nuclei fuse in pairs . . . there seems 

of male and female pronuclei from the antheridium and 
oogonium repectively. The ascogenous hyphae bud out from 
the ascogonium. These grow, the tip curves over and there 

divisions I have seen in the ascogenous hyphae of Pyronema 
fu^f fu ®'ninItaneous divisions m the hyphal tips.” He found 
that the ascogenous hyphae produced numerous short branches 

hTnhT^^r iT’^l arising from the one 

hypha. In the three successive divisions of the ascus nucleus 
thCTe are twelve chromosomes present at each division 
Harper worked with material which was found growing 

('^3 and 1907) published his result! 
^tained by working with the fungus grown in pure cultures. 
He found that instead of three pairs of sexual organs being 
the average number for each fruit, by repeated dichotomies of 
me original branch sixteen pairs were theoretically possible 
Accordmg to Dangeard the nuclei in the ascogonium grow in 
size and arrange themselves round the periphery; the nuclei 
will mass in the centre if the rosettes are Lmersed in 
water. The nuclei in the antheridium and trichogyne dis- 
organise simultaneously. The wall at the base of the tricho- 
gyne does not disappear and reappear again as stated by 
Harper. The ascogenous hyphae are segmented into various 
lengths with numerous nuclei. The results obtained in study- 
ing the divisions in the ascus are peculiar. In the first division 
there are eight chromosomes; in the second and third divisions 


only four chromosomes. This halving of thc^ number of 
chroinosomes in the second division he also found in A scobolus 
fmrfuracms. Fraser and Brooks (J909) confirmed Dangeard's 
account in the latter case and held that the phenomena indicated 
the occurrence of brachymei<'>sis. 

Claussen published his preliminary paper in 1907*^ ^ 9.^9 

Brown published a preliminary note on a form which agrees 
with the taxonomic description of Pyronema coftfluens, ‘‘ Ihe 
ascogonia . . . contain many more nuclei than the antheridia. 
1 he trieliogynt^ and antheridium were never found to be con- 
nected and often not in contact, while the nuclei of the 
antheridium degenerate in situ. ... No fusion of nuclei was 
found in either the ascogonia or the ascogenous hyphae, except 
in the cell which swells out to form the ascus. . . . An appear- 
ance quite like fusion but resulting from division was, how- 
ever, found frequently in both the ascogonia and ascogenous 
hyphae. . . . The separation of the two nuclei gives an 
appearance very much like what Claussen has described .... 
as the separation of sexual nuclei, and the question arises as to 
whether the phenomena in both cases may not be due to divi- 
sion. .... At the tip of the ascogenous hyphae were found 
two nuclei which, when their origin could be determined, were 
formed by the division of a single onc.'^ The number of 
chromosomes in the divisions in the ascus are probably con- 
stantly five. 

. Claussen grew the fungus in pure cultures. He finds that 
the ascogonium and the antheridium arise from the same myce- 
lium, i.e., that the fungus is homothallic. His description of 
how the sexual organs develop is similar to*that of Dangeard. 
In the mature sexual organs Claussen finds nuclei of three 
sizes, largest in the ascogonium, smallest in the trichogync, and 
of intermediate size in the antheridium. He was unable to 
make out whether any nuclear division took place in the sexual 
organs. The processes proceed at first as recorded by Harper 
but the female nuclei are not massed in the centre of the asco- 
gonium but arranged round the periphery as Dangeard de- 
scribed. Certain nuclei, both in the antheridium and in the 
oogonium, degenerate before the sexual act. After the com- 
pletion of the sexual act many nuclei were found associated in 
pairs in the ascogonia. Because of the slight difference in 
size of the nuclei and of their nucleoli he interprets these pairs 
as consisting of a male and a female nucleus. These nuclei 
do not fuse but pass out in pairs into the ascogenous hyphae, 
which structures were particularly studied both in Pyronema 
and in many other Ascomycetes. It is only very recently that 
special attention has begun to be paid to the ascogenous hyphae. 
Most observers have been perfectly contented if they have been 
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able to record the fusion of two nuclei in the peiiultirnalc cell 
and have usually disregarded any other feature or tre^ated 
it as an abnormality, McCormick {Helvella elasika igio) and 
Brown (Leoiia cklorocephala 1910) were the first to cicfinit<iy 
work out the variations in the growth of these iiyphae. Claus- 
sen’s wTjrk confirms and adds to wdiat has been already done, 
llie ascogenous hyphae may remain single or divide, in them 
the paired nuclei may divide by conjugate division, liic 
hyphae become septate, 'i'he cells at the tip contain cmly one 
pair of nuclei but the lower cells may contain many pairs. 
Asci may develop from any of the cells. Tw'o nuclei fuse to 
form the ascus nucleus. There are thus three stages in the 
fusion process; an association of male and female nucleus, a 
period of conjugate divisions and a nuclear fusion. It is easy 
to sec how closely this corresponds with what takes place m 
such a group as the Uredineac. In the three divisions to form 
the nuclei of the spores the first two divisions are reduction 
divisions. In all three divisions there are twelve chromosomes 
present though the figures given of the last division are not very 
satisfactory. “ Eine Brachymeiosis cxistiert nicht.’" The author 
does not take Dangeard’s work into serious consideration. 
Concerning Brown’s results he says “ Ich kami Browns 

Beobachtigen nicht bestatigen Sicher kann man sagen: 

Die drei von Brown publizierten Figuren sind keine Kern- 
teilungsfigurenT Claussen studied the development of Pyro- 
nema because he considered that the alternation of generations 
had not been properly worked out in the Ascomycetes. Cer- 
tainly, if two nuclear fusions take place in their life history, it 
is difficult to relate them up with the other plant groups. The 
attractiveness of Claussen’s results is partly owing to the fact 
that he finds a binucleate stage regularly alternating with a 
uninucleate stage : the spore, mycelium and sexual organs are 
thus gametophytic whilst the ascogenous hyphae are sporo- 
phytic. Maire (1903) and Guillicrmond (1904) found a series 
of binucleate cells in the ascogenous hyphae of Galacimia sue- 
cosa and had considered that this might be related up to what 
occurs in the Uredineae. 

Claussen (1905) had also worked at Ascodesmis, a genus 
closely related to Pyronefna. In this study he recorded two 
nuclear fusions but he now considers these results sind offenbar 
falsch.” Dangeard (1903) worked at the same genus but 
found that the nuclei of the antheridium disorganised and 
never passed over into the ascogonium. Since the publication 
of Claussen’s preliminary paper on Pyronema Schikorra has 
recorded similar phenomena in But many pre- 

vious workers (Barker, Ikeno, Kuyper, Olive, Dangeard) 
have studied Monascus, and obtained very divergent re- 
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suits. It seems quite hopeless to try to reconcile the various re- 
sults obtained in the study of Pyronenta. We know from Van 
Ticghem’s work that external conditions have some influence 
on the pr<sence or absence of an antheridium. But this would 
hardly seem to account for the differences between the accounts 
given by Harper and Claussen. Concerning the rusts Harper* 
stated “ Conjugate division may have arisen here, as it is per- 
haps beginning in Pyronema, immediately prior to a nuclear 
fusion in the spore-mother cell, and have worked backward 
through the sporophyte, thus tending to give more and more 
of a functional and sexual significance to the fusion in the 
spore mother-cell, until, finally reaching the fertilized egg, the 
fusion of the pronuclei disappeared.” Lutman, a pupil of 
Harper, in his paper on the life history and cytology of the 
smuts gives forth a very similar idea, " That the sporophytic 
binucleated condition of the cells can work back in the 
niycelium has been recently shown by the work of Maire on 
Galactinia succosa, in which he found that the binucleated con- 
dition which was supposed to appear only in the ascus cell may 
appear in several cell generations back of it. Such a tendency 
might lead to a form with binucleated cells throughout its 
ascogenous hyphae and this condition might lead to the entire 
suppression of the original type of fertilisation such as occurs 
in Pyronema, Sphaeroiheca, &c. . . . The old, normal fertilisa- 
tion at the beginning of the sporophyte generation might thus 
become lost or suppressed.” It seems an easy matter t^®ess 
what would have been the interpretation put upon such obser- 
vations as those of Claussen, if the fungus studied had been 
other than Pyronema confiuens. 

The Pyrenomycetes are interesting as they show different 
types of sexual organs, but comparatively little cytological 
work has been done on the group considered within its proper 
systematic limits. Nicholls (i 80 ) was the first to apply 
modern cytological methods. Her researches were occupied 
with Teichospora sp., T eichosporella sp., Ceratostoma bre- 
virostre and Hypocopra sp. She found in Hypo copra and 
Ceratostoma a coiled multinuclcate archicarp and usually a 
multinucleated male branch. These intertwined and their tips 
fused. As the male branch did not lose its protoplasmic con- 
tents the evidence pointed to parthenogenesis. In Teichospora 
a single cell of the mycelium by successive divisions and 
growth formed a solid sphere of parenchymatous tissue, certain 
interior cells of which enlarged and became differentiated into 
asci. In T eichosporella there is a similar arrangement but a 

* Sexual Reprc^uction and the Organisation of the Nucleus in Certain Mildews 
p. 87(1905/. ' ' 



protuberance occurs in the region of the archkarp which by its 
shape and position suggests that it is a degenerate rudiment of 
an antheridium. 

Dangeard (1907) worked at several of the group. He found 
that in Chaetomiimi sfirale^ Sordaria ftmkola^ Hyfocopra mcr- 
daria arid Podospom hirsuta the archicarp is a curved septate 
branch, in Sordaria macrospora a straight septate filament, and 
in SporoY 7 nia intermedia a mass of tissue somewhat similar to 
what Nicholls found in T cickospora. Dangeard considers that 
in no case is it possible to differentiate the antheridium from 
the enveloping vegetative hyphac. In Chaetomium and Podo- 
spora the ceils were uninucleate; in the other cases multi- 
nucleate. Vallory (1911) worked on Chaet omnium (sec Trans. 
Brit Mycol. Soc. 1912, p, 359). 

Wolf (1912) has investigated the method of spore forma- 
tion in Podospora anserina. The genus is interesting because 
of the variation in the number of functional spores in the dif- 
ferent species. The species studied has four ascospores, The 
perithecia arise from hyphal coils. The coiling of the two 
threads was observed both in living and in fixed material. The 
nuclei are so small, the filaments themselves being only 3p in 
diameter, that none of the stages in fusion were observed. 
That this association of the two filaments represents the sexual 
process is however very probable. * A sphere of parenchyma- 
tous tissue develops from this coil. . . . The asci arise in a 
tuft . . - several being seen to branch from a single hypha. 
The cells of the perithecial wail, the filiform paraphyses and 
the vegetative mycelium are uninucleate” (This uninucleate 
condition was observed by Dangeard in Podospora Mrsuta.) 
The processes of nuclear division in the ascus were not very 
clear, but the first two divisions, which probably constitute re- 
duction divisions, follow one another rapidly. Then follows 
a short period of rest during which the nuclei grow somewhat. 
This rest period is emphasized and is stated to be probably 
common. It was also recorded by Brooks in Gnomoma. 
After the third division the nuclei remain in pairs close to- 
gether. The details of the process of spore delimitation and 
the subsequent laying down of the spore membrane could not 
be made out. “ The fact remains, however, that two nuclei are 
included within each of the spores formed, none of the eight 
nuclei disintegrating in the periplasm.” This is in contrast 
with Pkyllactiniay where Harper found as a rule eight free 
nuclei in the ascus, out of which only two developed, the rest 
disorganising. That , this disintegration is not so universal as 
Harper assumed is shown by Dixon^s account of the multi- 
nucleate ascopores oi Tuber aestivum, The nuclei formed in 
the ascus are large. . . . Round four or five of the nuclei, and 



in close proximity to their membranes, the cell walls of the 
astxispores are developed."* 

Wolf thinks that in Podospora anserina “ judging from the 
fact that the nuclei always lie in the axis of the newly formed 
spore and near the lower end, it seems quite probable that only 
the lower one of each pair is concerned in the formation of the 
wall.” The lower portion of the spore becomes the appendage. 
One nucleus at first lies within this end. As the spores in- 
crease in size there is a corresponding increase in the size of the 
nuclei which come to lie near the centre of the spore. In 
Pleurage {Podospora) zygospora (Lewis 1911) found that 
eight free nuclei were formed in the ascus, and from these, 
eight uninucleated sporogenous cells were formed. By the 
development of these cells and the division of the primary 
spore nucleus a multinucleated filamentous spore is formed 
which may, or may not, become divided up by septa into uni- 
nucleate portions. In the case of P. anserina, however, the 
spores are binuclcated from the first and no subsequent nuclear 
division occurs up to the time the mature spore has been 
formed. 

Another section of the group shows structures which usually 
have been interpreted as spermatia and trichogynes. Much 
phylogenetic interest is centred on this group of the Pyreno- 
mycetes. The data used in the discussions are those obtained 
by the old morphological workers. Two of the species which 
were regarded as having a trichogyne constantly present are 
Polystigma rubrum and Gnomonia erythrostoma. Brooks 
(1910) working on the latter found that in all the cases 
he studied it was only possible to trace a connection between 
the trichogynes and the outermost cells of the ascogonial 
“ coil " and that they could never be traced to any structures 
resembling ascogonia. He therefore considered them as 
“ mere^^continuations of vegetative hyphae belonging to the 
‘ coil.’ ’’ The spermatia were produced in large numbers and 
were frequently seen adhering to the gelatinous trichogynes 
but no definite evidence was obtained for the passing of sper- 
matial nuclei down the trichogynes. The nuclei in the asco- 
gonial cells become larger but this is owing to growth, no 
fusion of female nuclei having been seen. Phe ascogenous 
hyphae do not appear to develop from the ascogonium. 

Blackman and Welsford (1912) studying Polystigina rubrum 
obtained very similar results to those of Brooks. This fungus 
had been worked at morphologically by Fisch (1882) and 
Frank (1883) who recorded the existence of well-marked, 
coiled multicellular ascogonia with trichogynes and also of 

* Hi H. Dixw. The possible Wnctiori of the nucleolus in heredity. Ann Bot 
■ '.-XIIlv, .p,a 77 {i 899 ). 
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spermatia which were peculiarly curved and seemed adapted for 
catching on the trichogynes. Frank believed that he had 
obtained evidence of a lusion between spermatium and triciio- 
gync indicating the occurrence of a normal sexual process. 
“ It seemed then possible that a knowledge of the cytology of 
this form might throw considerable light on the general ques- 
tion of the sexuality of the Ascomycetes and of the Lichens in 
particular, for the problem which apparently faces us in the 
Lichens, that of fertilization by a spermatium of a multicellular 
ascogonium, has in no case been completely solved.” fhese 
hopes were not realised. In the spermogonia, uninucleated 
spermatia are borne terminally on uninucleate hyphae. The 
nuclei of these hyphae arc only slightly elongated but those of 
the spermatia are very long and narrow and appear at maturity 
as a narrow band staining nearly homogeneously and occupy- 
ing the lower half or two-thirds of the cell. The nucleus 
appears in many cases to undergo early disorganization, for 
it may show a nodulose appearance while the spermatia are 
still enclosed within the spermogonium. The spermatia are 
carried out of the spermogonium by a mucilaginous material 
which oozes from the mouth of that organ, and thus the sper- 
matia become distributed over the surface of the leaf. No re- 
lation of any kind was observed between the spermatia and the 
female reproductive organs, and attempts to bring about the 
germination of the spermatia ended, like those of Fisch, in 
failure. The spermatia must, then, be considered funciionless 
structures, like the similarly named .structures in the Uredincae.” 
“ In the early stages of mycelial development the hyphae con- 
gregate, especially in the intercellular spaces beneath the 
stomata, and often push their way through the stomatal foreP 
The ascogonia develop from the rapidly growing ends of 
ordinary hyphae: they were multinucleated in the earliest 
stages observed. Surrounding each ascogonium is a mass of 
small celled hyphae which have cells with one nucleus and 
slightly thickened walls. There is great variety in the length 
of the ascogonia and in the degree of coiling. The number 
emd size of the ascogonial cells are very variable, but the 
majority are multinucleate containing about four nuclei. The 
base of the ascogonium can usually be traced into a vegetative 
hypha while the apex usually ends blindly some distance from 
the stoma in the neighbourhood of which the ascogonia are 
usually found. '' In no case could the ascogonial hypha be 
followed through the stoma in the form of a specially differen- 
tiated trichogyne.” The basal cell, which connects the asco- 
gonium with the ordinary vegetative hyphae, is larger than the 
others and contains' a large number of small nuclei. The 
nuclei usually show a chromatin network and a well-marked 


nucleolus^ but the nuclear membrane is not generally to be dis* 
tioguished. In a few of the cells of each ascogonium there 
is gcne|:al!y to be found—cither alone or with other ordinary 
nuclei~a nucleus without ia distinct chromatin network, but with 
a large nucleolus. The origin of these special nuclei could not 
be traced. No convincing evidence of fusion of ascogonxal 
nuclei could be obtained, though the common close association 
of the nuclei in pairs and the difference in the size of the nuclei 
of a single cell suggest that such fusions may still take place 
in spile of the abortive nature of the ascogonia. . . . The cells 
of the ascogonia do not become emptied of their contents, as 
in the functional ascogonia of Ascobolus, Humana^ &c., but re- 
tain their contents during the process of disorganization and 
so appear as darkly staining masses.'' Though not in struc- 
tural connection with the ascogonium the perithecium arises in 
its neighbourhood, one perithecium usually being found in 
association with each ascogonium. The perithecium is first dis- 
tinguished as a group of special hyphae which arise from the 
small celled hyphae surrounding the ascogonium. The cells 
of these special hyphae may have the nuclei arranged in 
pairs." During the early stages of development the disorgan- 
ising cells of the ascogonium can be clearly seen at its peri- 
phery. Later the ascogenous hyphae become differentiated 
towards the base of the young perithecium. They have no con- 
nection with the ascogonia but arise by differentiation from the 
perithecial hyphae which are of vegetative origin. This vege- 
tative origin of the ascogenous hyphae would seem to be com- 
mon in the Pyrenomycetes ; it also occurs in the Discomycetes 
(e.g. Otidea autantm^ Fraser and Welsford 1908). If a sec- 
tion be taken through the base of the perithecium at a time 
when the ascogenous hyphae are differentiating there may be 
seen, besides the nuclei in pairs mentioned earlier, larger nuclei. 
Nuclei in close contact are also seen, and in one case what 
appeared to be a stage of nuclear fusion. . . . There are thus 
indications that at this stage a nuclear fusion occurs which re- 
places a normal sexual fusion now lost. The details of the 
formation of the asci and the ascospores were not followed, 
since for such work this form is not a favourable object, but a 
few stages were observed showing that the ascus is formed in 
the normal way with fusion of nuclei in the penultimate cell of 
an ascogenous hypha.” The authors hold that the evidence 
to be drawn from a study of Polystigma, though not very 
strong, gives no support to the contention of Claussen that 
there is only one nuclear fusion in the Ascomycetes, that in the 
ascus." The great theoretical interest of the paper would how- 
ever seem^ to be that in a case where both male and female 
oigans were supposed to be particularly well marked and where 



special adaptations seemed to exist to- ensure normal fertilisa- 
tion^ both arc functionless. It seems unlikely that a normal 
process of fertilisation will be found in any of the nearly re- 
lated Pyrenomycetes. 

Arnaud (1912) has a short note “ Stir la cytologic du Capno- 
dium meridhnaie et du mycelium des Fumagiiies,*’ an outcome 
of his systematic work on these leaf fungi. Hie mycelium in 
Capptaditim Meridional Limacinia Citric Clad os par ium 
bariiniy Allernaria tenuis and Dematmm pullidans is formed 
of septate filaments, the cellular cavities being in coniinunica-* 
tion by means of fine canals. When two filaments meet they 
anastomose in general by a similar canal. In the stromas^ali the 
cells are often anastomosed into a netw^ork. The cells are uni- 
nucleate except in DemaHum pullulans, where they are multinu- 
cleate. In Capnodium nieridionale (Limacinia Ctirt and prob- 
ably the other members of the group) la masse g^nerale des con- 
ceptacles a une origin independante de la sexualite : pycnides 
et peritheces sont homologues au debut. L' ascogone se montre 
dans un stroma ay ant presque le volume du perithece defmitif. 
On trouve parfois autour des cellules derivees de Fascogone des 
filaments analogues aux pseudo-trichogynes signales chez 
divers Ascomycetes ( Collema^ Poly stigma); ces filaments 
septes n^ont, semble-t-il, aucune signification au point de vue 
de la reproduction.” The development of the ascogenous 
hyphae was not followed, nor was the fusion of nuclei in them, 
to form the primary nucleus of the ascus, observed. The 
nuclei have a nuclear membrane and a nucleolus. The account 
of the division of the ascus nucleus seems rather out of date. 
The analogies are supposed to be with what Harper described 
in the Erysiphaceae and Maire in the Basidiomycctes. Some 
figures appear to indicate that the figure is double at the be- 
ginning and analogous to the two chromosomes of the Ure- 
dineae (Sappin-Trouffy) and that the nucleolus disintegrates 
at one extremity of the spindle furnishing it perhaps with a 
portion of its chromatin. The spindle is very well defined at 
the equatorial plate stage; it stains strongly especially at the 
two extremities ( ? centrosomes) which appear bilobed and pre- 
sent radiating striations (aster) of which two are more marked. 
The chromosomes are small and four in number. Their divi- 
sion is not simultaneous; " Capnodium meridionale se dis- 
tingue, au point de vue cytologique, par Fetroitesse et la 
coiorabilite du fuseau de division ; le nombre de chromosomes, 
quatre, est celui qui est indique par plusiers auteurs comme 
6tant le nombre habituel chez les Ascomycetes.” In the asco- 
spores septation follows nuclear division, the septate spores 
being formed of uninucleate cells. The point of interest in the 
paper concerns the trichogyne. It must be said that such a de- 
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scriptioii of nuclear division in the ascus adds nothing to our 
knowledge. Two chromosomes in the Uredineac and four 
chromosomes in the Ascoraycetes savour of very antiquated cyto- 
logical ideas. 

Faull (1912) follows up his preliminary paper of last year 
by presenting the results of his studies on LabouLbenia chaelo- 
fhora and L. Gyrimdamm, The group as a whole is such an 
interesting one that a cytological investigation of any of its 
members has been awaited with eagerness. The author intro- 
duces his paper by stating that “ 't he Laboulbeniales possess 
many fundamentally important morphological features that 
cannot be properly interpreted until their underlying cytologi- 
cal phenomena have been elucidated. This is especially true 
of their organs of reproduction, including both gametangia and 
spore-sacs. Thus the latter have been rightly denominated asci 
by some botanists, but in the absence of any knowledge of their 
cytology — which recent investigations have shown to be essen- 
tial to a definition of the ascus — others have advanced different 
views with regard to their nature, and correspondingly different 
speculations as to the taxonomic position of the group. By 
way of illustration .... Engler's Syllabus .... [classifies 
them] as Laboulbeniomycetes, a class of equal rank with the 
Ascomycetes and the Basidiomycetes. The gametangia have 
played an even more prominent part in these speculations. This 
is particularly true of the female organ, whose striking re- 
semblance to that of the red seaweeds has won for it tljt^^ne 
of * procarp,* and given rise to the theory that the Ascoj^^ks 
are an offshoot of the Florideae with the Laboulbeniales is the 
connecting , link. But every biologist nowadays realizes the 
unreliability of schemes of phylogeny, the sole capital 
of which is external morphology. . . . Because [the sexual 
organs] are well marked and apparently functional they have 
been cited as proof that the Ascomycetes have not parted with 
their sexuality. As a matter of fact, it has never been shown 
whether th(?y are or are not sexually functional or just how they 
may function.” 

Z. chaetophora and Z. gyrinidarum arc, as far as is known, 
forms which do not possess antheridia. Hence it is apparent 
there cannot be normal fertilisation. Fauirs preliminary note 
suggested that even where there were well marked spermatia 
these were not functional What we now want is a full account 
of the cytological phenomena in one of the group where there 
is an antheridium and particularly in a case such as Zodio- 
myces, where the trichogyne is described as growing down at 
first towards the antheridium, receiving the antherozoid on its 
tip and then growing back apparently into its more normal 
jposition* 
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In the cases studied the entire plant is enclosed by a thin, 
homogeneous, extremely tough and impermeable, continuous 
membrane which is independent of the cells of the thallus. 
The wall immediately underlying this is a remarkably thick 
wail of from two to nve layers, which exhibits a curious differ- 
entiation expressed both by structural pccuHariiic^s and clsarao- 
teristic reactions, to , staining media. The walls of ...tlie triclio.-, 
gyne, the appendages and the inner walls of the perithecium 
are comparatively thin. Possibly the most interesting features 
of the septa are the pits. Faull could not satisfy himself as to 
the existence of uninterrupted protoplasmic bridges. The 
middle lamella stretches across the bottooi of the pits and then' 
is considerable doubt as to the extent to which it is perforated. 
'' In a few instances, but very few, I have found a coarse 
strand of protoplasm, differing in no way from the cytoplasm 
of the protoplasts, passing from cell to cell, but these are un- 
doubtedly exceptional phenomena. ... In favourable prepara- 
tions the middle lamella . . . can be seen to be perforated by a 
very fine pore, and in some instances there is the appearance of 
several minute perforations. But there are no large openings.^^ 

The protoplasts are typically monoergid, each cell possessing 
a single, relatively large nucleus. Occasionally in older plants 
the nucleus of some of the cells may undergo one, or more, 
divisions. The somatic nuclei are characterised by a large 
nucleolus and discrete masses of chromatin. There is no 
reason for believing that any portion of the chromatin is held 
by the nucleolus, for it is readily distinguishable in the resting 
nuclei in well-fixed preparations.’’ The cytoplasm is finely 
granular or reticulate but usually in the larger cells it is of a 
coarse spongy or reticulate structure. The procarp has its 
origin as a uninucleate terminal cell of a lateral branch of the 
receptacle. The mature procarp consists of three parts, the 
carpogonium, the trichophoric cell and an elaborately branched, 
frequently septated trichogyne consisting of uninucleate cells. 
The trichophoric cell is uninucleate and when first formed the 
carpogenic cell contains only one nucleus. This latter is suc- 
ceeded by a pair of smaller nuclei, but its actual division has 
not been observed. The nucleus of the trichophoric cell very 
soon moves down next to the carpogonium and undergoes a 
homotypic mitosis. The number of chromosomes could not 
definitely be made out. “ At this stage, or even earlier, the par- 
tition separating the two cells disappear.” Two transverse septa 
now form, one between the daughters of the trichophoric 
nucleus and the other between the two nuclei in the car- 
pogonium. Thus we have a restored trichophoric cell and an 
inferior supporting cell formed The two nuclei in the middle 
cell grow for a short period and then divide. Their division 



uumcuidiciy lonowea oy tne cutting otl ot the superior sup- 
porting ceil which receives two of the four daughters, the other 
two remaining in what is now the ascogonium. The two nuclei 
left in the ascogonium again divide and a secondary 
[inferior] supporting cell is cut off which likewise appears to 
be characteristically binucleate. The remnant of the asco- 
gonium is still binucleate and it may at once begin to bud off 
asci, or, as usually happens, first divide into two binucleate asco- 
genic cells. Thus we have a restored trichophoric cell, a 
superior supporting cell, then the ascogonium, followed by one 
or two inferior supporting cells. The supporting cells soon 
begin to break down: thus the ascogenic cells with their asci 
come to he free in the cavity of the perithecium, where they are 
sustained by the cells lining the perithecium. The latter are 
thin-walled and well nourished. “ A general survey of the 
Labou benmles reveals the fact that the procarp is characterized 
throughout by the constant occurrence of two cells, the carpo- 
gonium and the trichophoric cell. There is always a tricho- 
gyne, but it is extremely variable. The trichophoric cell is of 
especial interest since it is not represented in the Florideae or 
the Uredineae, and, if represented, is not determinable in 
any other Ascomycetes. Whether it is to be looked upon as a 
part of the tnchogyne or as a part of a two-celled ‘ scolecite’ 
Its history and functions call for closer scrutiny. In the 
apogamous species investigated in this paper its nucleus joins 
forces with that of the carpogonium, a phenomenon quite 
comparable, without any thought of implying homology, 
to the initial stages of fertilization in certain Uredineae 
and possibly in such sac-fungi as Ascobolus!' The asco- 
genic ce Is are binucleate at all stages. The rather 
large nuclei divide simultaneously prior to the formation of 
each ascus. This is a conjugate division : one of the daugh- 
ters of each of the mother nuclei passes into the young ascus 
and the other remains in the ascogenic cell. The pair left in 
* ^ immediately begin to increase in size, and 

with the advent of the next ascus undergo another division 
The divisions of the nuclei are homotypic and the chromosomes 
four in number The ascogenic cells of the Laboulbeniaceae 
lave seemed to be unique among the Ascomycetes in respect to 
. le hmited and constant number for each species, and in re- 
.pect to tlmir capacity for giving origin to an unlimited number 
>f ap. The number of ascogenic cells in Amorphomyces is 
me, m Laboulbenta two, in Stigmatomyces four, in Hapiomyces 
nght, and in Polyascomyces thirty-two or more. “ This fixity 
)f number IS paralleled, however, by such genera as Sphaero- 
eca, in which there is a single ascogenic cell in every fruitinp* 
•ody, and as to the flnhmited capacity of the ascogenic cellf 


for asciis production I have found examples not at all uncom- 
mon in practically every order. The cytoiogical details in 
these examples correspond to those in Laboulbenin in that a 
series of conjugate divisions takes place in the ascogemic cell 
in relation to a corresponding budding off of asci.'" That the 
nuclei of a potenial ascogenxc cell may undergo many cx)n ju- 
gate divisions, and eventually give rise to many asci is undoubi- 
edly a character of the Ascomycetes, as the work of McCubbin, 
Browm and Clausscm also shows. In Labouihemn the appara- 
tus involved is extremely simple, since the ascogenous cells cor- 
respond to the entire system of ascogenous hyphae and part of 
the female apparatus in most other groups, llicy are charac- 
terised by a similar series of conjugate divisions, but undergo 
no considerable growth, no branching and no septation. 

The spores of the Laboulbeniales are invariably borne in 
sacs, constantly to the number of four, or in a few species of 
eight. The asci begin as basipetally arranged folds or out- 
growths of the ascogenous cells. They are never septated off 
from the latter, but their bases, which at first are very broad, 
gradually contract until finally the protoplasmic connexion is 
broken."'^ The ascus, which is small at first, grows to a rela- 
tively large size. The definitive nucleus increases enormously 
in bulk. Two nuclei which we may with good reason assume 
to be lineal descendants of the pair that occupied the carpo- 
gonium in its later stages of development enter the young ascus 
and fuse with one another.” In the first division of the nucleus 
there is a synaptic stage and also what may possibly be inter- 
preted as a second contraction.” The first spindle is clearly 
intranuclear and is terminated at both ends by an extranuclear 
disc-shaped central body. There arc four elongated and 
curved chromosomes of unusual size for a fungus. The second 
mitosis follows very swiftly on the heels of the first The divi- 
sion is homotypic. In the last mitosis it was not possible to 
determine just how the chromosomes divide, but they do 
divide, and there is no reduction in their number.” The spores 
are delimited " by the differentiation of a limiting layer of 
hyaline or finely granular layer of protoplasm that begins 
adjacent to the centrosome and continues progressively until 
completed at the opposite pole ” as has already been described 
by the author (Faull 1905). It is possible to state with 
almost absolute certainty that the lower daughter nucleus of 
each spindle functions as a spore former. . . . The upper 
daughter nuclei, on the other hand, initiate no spores and pass 
at once to the upper end of the ascus, where they eventually dis- 
integrate.” The nucleus divides in the spore (four chromo- 
somes being present) and a thin septum, is quickly formed 
between the daughter nuclei. The author concludes that the 
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Laboiilbeniaks are true Ascomycetes, this conclusion being 
reached from a consideration of the spore sac, “ the only posi- 
tive diagnostic feature that distinguishes the Ascomycetes from 
the other higher fungi and that in accordance with prevailing 
definitions they are a suborder of the Pyrcnomycetes/' 

It would seem that Fauirs observations accord very well with 
those of Claiissen on Fyronema. In each case there is no fusion 
in the ascogonium but a series of conjugate divisions arise, two 
nuclei ultimately fusing to form the definitive nucleus of the 
ascus. An ineffective trichogyne recalls the work of Brooks on 
Gnomonia, and Blackman and Welsford on Polystigma. 

Rawitscher (1912) has studied certain points in the life his- 
tory of Ustilagineae. This order can most conveniently 
divided into the Ustilaginaceae, where the entire group of 
hyphae breaks up into spores and the Tilletiaceae where the 
spores are borne as side branches, or at the tip of the main 
hyphal branches. Most of our information concerns the 
lilletiaceae Dangeard (1894) was the first to give any 
definite knowledge concerning the nuclear phenomena. The 
fusion of two nuclei in the formation of resting spores has 
been recorded in Doassansia AUs mails, Efityloma Glaucii and 
Urocysiis Violae (?) by Dangeard, in Doassansia Alismatis, 
D, defonnans, Urocysiis Anemones and Eniyl&fna ’Nymfhaeae 
by Lutman (1910), in Tilletia T riiici by Maire (1902) and 
in Eniyloma N ympkaeae by Raciborski. Dangeard, Fisch and 
Schintz stated that the mycelium that produced these spores 
was multinucleate ; Lutman held that it was binucleate. 

In the Ustilagineae, Dangeard found a fusion of two nuclei 
in the resting spores of Usiilago Tragopogi and thought it took 
place in U, Violacea. Lutman’s observations indicated that 
such a fusion occurs in the young spores of U. levis and U, Zeae, 
He thought that in these species the cells of the mycelium were 
multinucleated. 

When the resting spores of the Ustilagineae germinate they 
form a promycelium which buds off conidia. The process of 
conidial formation differs in the different genera and even in 
different species of the same genus. When the promycelial 
cells or conidia are brought under certain conditions they fuse. 
In Usiilago Tragopogi according to Federley (1903) the 
nuclei of the fused conidia travel towards one another and 
apparently fuse as a rule. In the promycelial cells of Usiilago 
Hordei, U, Avenae and U. T riiici, according to Lutman, the 
nuclei travel towards each other, come to lie in the same cell 
and apparently fuse. In U, antherarum, as described by 
Harper (1899), the nucleus of each conidium remains in its 
place and all that occurs between the conidia is a cytoplasmic 
fusion. This last' result recalls what Dangeard found in 
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Tilleim where the cytoplasmic fusion of the consdia is 

never followed by a nuclear one. 

Working with [/s/iiag(^ Tmgofoganu^ Rawitscher found 
that sections of the young flower show intercellular, isolated 
hyphae which eventually produce a thick tissue of small cells. 
All the space in the bud becomes full of hyphae but the cells 
of the host plant are not attacked. The fungus mycelium is 
enveloped in a gelatinous layer which binds the separate Uypiiae 
together. The spores are formed by the breaking up of the 
hyphae into small portions wdhch are at first angular but be- 
come rounded off and grow. ITie young spores are at first 
biniicleate. Before the spores have attained their full size, 
the nuclei approach and fuse. All the cells of the hyphae 
were binucleate. How this binucleate condition arose the re- 
seai^:h did not show. In the germination of the spores, a three- 
to-four-celled promycelium is produced The cells are uni- 
nucleate and detach from their ends many uninucleate 
sporidia in succession which increase by lateral budding but 
always remain uninucleate As the spores soon lost their 
capacity for germination, copulation studies and infection ex- 
periments could not be carried out. 

In Ustilago Maydis the author found that the germinating 
spores built short mycelial tubes which fell apart into 
separate uninucleate cells. These produced uninucleate 
sporidia. The description adefs nothing to what Harper de- 
scribed. The sporidia increase in large numbers by sprouting 
but they neither copulate nor build a true mycelium, although 
under certain conditions they may hang together in chains. 
When maize plants were inoculated with the sporidia their inter- 
cellular spaces became infested with a strong-growing uni- 
nucleate mycelium which applied itself closely to the cell 
walls of the host. The gelatinous envelop)e is at this time 
feebly developed. The hyphae branch and separate up into 
small uninucleated portions. (Owing to the gelatinous enve- 
lope which has increased by this stage, taking up some stains 
strongly, the walls are difficult to see. Thus the author 
accounts for Lutman describing the cells as many 
nucleate). The hyphal cells by rapid division form a nest, 
the uninucleate portions being dispersed through a gela- 
tinous mass. Two hyphal cells are often seen lying end to 
end. The wall separating the two cells becomes thin and 
finally disappears. Both nuclei move to the middle of the 
copulation cell structure, which portion txjcomes larger while 
the end portions of the figure become poorer in cell contents. 
In this way the binucleate condition arises. From these cells, 
by division, binucleate portions arise which round themselves off 
and become spores. The nuclei approach but owing to their 



smallness the fusion cannot be closely followed. It seems to 
proceed very quickly while the young spore cells are still small, 
j'he larger spore cells are almost all uninucleate. In this 
fungus we have therefore a binucleate condition arising just 
previous to spore formation which alternates with a uni- 
nucleate condition arising in the spore. 

Rawitscher also worked with UstUago Carbo. The spores 
retain their germinative capacity for a long time and are always 
easy to germinate in slightlj^ nutrient solutions. The germina- 
tion is similar to that in U. Xragopo gonis, but there is a strong 
tendency to copulation under favourable conditions. The 
production of branching mycelia is more common than that of 
sporidia formation in nutrient media. Copulation between 
neighbouring cells with the production of buckle-shaped cells 
ot the appearance known since the time of Tulasne is exceed- 
ingly common, so much so, that in an appropriate preparation 
It IS hard to find an uncopulated cell. As Brefeld has already 
realised the fusions are not limited to neighbouring cells- 
they may occur between the cells of different promycelia. 
When the spore germinates the nucleus divides. One of the 
daughter nuclei wanders into the tube while the other remains 
iKhind in the spore. It is possible for the spore by the repe- 
tition of this process to form, one or many, additional promy- 
ceha. Especially frequent is the case (previously observed^ 
Where a second promyceimm grows along the cells of the first 
and fuses with one of these, usually the end one. When 
spondia are produced these are seen to fuse not only with one 
with the promycelial cells: but never more 

tnat tW ® iT® copulate. The author holds 

that this copulation is not a vegetative phenomenon. The 

nucleus from one cell wanders into the other but the two 
nuclei remain seoarate. Thp - b ° 


out a process near the separating cross 
lie close together but only touch at tl 
wails disappear and the plasmas meet, 
cells may approach the connection but th( 
passes through the connection into the o 
sage of the nucleus completed, the contents 
into the other as Lutman 
gested. Eventually .only binucleate cells 
grow and produce a binucleate mycelium, 
the hyphal cells which are proportionate 
Clearly two nuclei, eventually begin to br; 
into ^all portions forming a nest of hvpl 
gelatmous layer. As in XT. Ttagefogo Js 
pp until v«y small, irregular, angular cells 


cells are, however, so small that the biiiiiclcate condition is 
difficult to ol'iserve. The fusion of the nuclei was not observed 
but it must take place as the ripe spores contain, only one 
nucleus. In this fungus the greater portion of the life history 
is binucicate: only the ripe spore and the first divisions arc 
II ni nucleate. 

Judging from the results obtained by Rawitscher it would 
seem that the biniicleate condition can arise at different stages 
in the life history. In UsHlago Maydis the iminiicleate con- 
dition is predominant, while in U, Car bo it plays a very incon- 
spicuous part in the life history. This indefinit<mess of the 
place of origin of the association of two nuclei reminds one 
of the similar state of affairs in the Basidiomycetes. 

Werth and Ludwigs (1912) have studied spore formation in 
th<^; rusts and smuts. The question which they set themselves 
was to find out whether the brand spores of the Ustilagineae 
and the uredospores, teleutospores and accidiospores were 
homologous and also whether the promycelium of the Usti- 
lagineae was homologous with that of the Uredineae. They 
state that although the Ustilagineae and Uredineae are always 
placed together in classification no cytological proof of the 
homology of their several structures has been given. 

Ustilago anther arum was studied. The ripe spore contains 
one nucleus with an excentric nucleolus. When the spore ger- 
minates the nucleus divides. One nucleus passes over into the 
promycelium while the other remains behind in the spore and 
may give rise to a second promycclium. (This is in agreement 
with what Rawitscher observed in IJ, Carhop The nucleus in 
the promycelium grows and then divides, and a septum is 
formed between the two nuclei. Now, or later, the promycelium 
separates from the spore. The upper nucleus usually divides 
and a wall is laid down between the daughter nuclei ; the lower 
nucleus, as a rule, remains undivided. Hence there are usually 
three promycelial cells. In sporidial formation the nuclei be- 
have as they do in the spore, i.e., they divide and one nucleus 
passes into the sporidium, the other remaining behind to provide 
for further sporidial formation. When the sporidia have fallen 
they bud oif secondary sporidia. The nuclear process is again 
the same, one daughter nucleus remaining behind to repeat 
the process. Fusion between the fallen conidia is not rare. 

Es findet dabei aber weder eine Verschmelzung, noch iiber- 
haupt ein Ubertritt des Kernes der einen Conidie in die andere 
statt.^^ The youngest spores found were uninucleate, although 
they were at a very early stage. This is contrary to what the 
other investigators have observed in both the Ustilaginaceae 
and the Tilletiaceae. 

They also undertook the study of Puccinia Malvacearum, a 
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form which, since it possesses only teleiitospores, the authors 
regard as being directly comparable with the Ustilagineae. 

Blackman and Fraser (1906) had previously investigated this 
fungus : —The vegetative mycelium is uninucleate. At the base 
of the teleutosorus a binucleate condition arises. Very careful 
research failed to reveal the exact method by which the tran- 
sition from the single to the conjugate nuclear condition is 
brought about. The smallness of the cells and nuclei and the 
absence of any regular row or group of cells, such as are 
formed in the aecidia, on which attention could be concen- 
trated, '' render the task of elucidating the point almost hope- 
less.^* That the change of nuclear condition takes place at 
several different points in each sorus and not once for all is 
indicated by the general distribution of the binucleate hyphae 
which first appear. 

Worth and Ludwigs found that the hyphae of the fungus 
in the intercellular spaces of the host branch and grow form- 
ing a thicK pseudoparenchymatous tissue. From this clavate, 
strongly swollen, mycelial branches proceed radially towards 
the base of tlie leaf. Surrounding these hyphae is a pseudo- 
parenchymatous tissue of seven or eight layers. The clavate 
cells are uninucleate at first but only for a short period The 
cells are seen to be arranged in pairs* One of the cells is 
than the other and has a more swollen apex. Part of th'^^sl 
between the two is broken down and the nucleus from the 
smaller cell passes over into the larger one, its track being 
shown by the clear zone which it leaves in the granular proto- 
plasm. The two nuclei now divide by conjugate division. 
Several cells are formed, the upper two of which become the 
teleutospore, the lower ones the stalk. The nuclei fuse very 
late in the teleutospore, usually when the spore is quite ripe. 
In promycelium formation the nucleus undergoes two succes- 
sive divisions and the septa arc then formed between the 
nuclei. When the sporidia are formed the nuclei pass out into 
them without nreviously dividing. The case is thus different 
from that of the Ustilagineae, but the authors hold that the gap 
between the two is bridged across by such a form as that of 
Endofkylltmt, where the nucleus divides before entering the 
sporidium. 

^ It is interesting to find recorded in this lepto-form, that the 
binucleate condition at the base of the teleutosorus does not 
arise by the fusion of two approximately equal gametes and 
also that the nucleus of the smaller cell always wanders into 
the larger cell. This is apparently the first record of such a 
c^e. 

Sharp (1911) has published u preliminary notice on Puccinia 
A binucl^te condition prevails in the mycelium 






that gives rise to aecidia and spermogoiiia l^hc niiclei^ even 
before there is any indication' of aecidium forniatio'n, are asso- 
ciated in pairs and divide coAjugately. This condition is not 
constant,, however, as. a tminuclealed niyceliiii.o.,,is. soiiielinie^ 
observed. 'The young aecidium arises in a dense tangle of 
hyphae beneath the epidermis of the host. Certain cells in 
this tangle enlarge and become “ basal a*l!sC going rise to 
accidiosporc chains of the usual type but anitaining two, three, 
or four nuclei, according to the number of nuclei present in 
the basal ceil In older chains only two of these basal cell 
nuclei continue to function, so that bmucleale spores usually 
far outnumber the others. It is not known how the basal cells 
arise. Spermatia formation has also been studied. Two facts 
recorded by the author with regard to the spermatia are very 
interesting in connection with the generally accepted view that 
the -spermatia are degenerate male cells, viz. : — i, the spermatia 
are sometimes binucleate; 2, the spermatia vary in length, 
some of them being more than three times as long as the 
diameter of the nucleus, so that they contain much besides 
nuclear material/* This is very different from the usual case, 
where the spermatia are uninucleate, the nucleus occupying 
practically the whole of the cell. ' The binucleate condition of 
the mycelium before aecidium formation suggests that we may 
possibly have in this fungus a binucleate condition throughout 
the life history, the opposite phenomenon from that observed 
by Moreau in an Aecidmm on Euphorbia silvatica^ where there 
was recorded a uninucleate condition in mycelium and aecidio- 
spore.* The great variation observed : — large basal cells with 
three or four nuclei, presence at times of an uninucleate myce- 
lium, and also the occurrence of tri- and tetra-nucleate aecidio- 
spore, militates against this view. Until the author’s complete 
account is published, we cannot decide as to the interpretation 
to be given to such an apparently abnormal case. 

Fromme (1912) has worked at Melamfsora Lini^ which is an 
autoecious eu-form (it possesses spermatia, uredospores, teleu- 
tospores and aecidiospores all occurring on the same host). 
The aecidium is of the Caeoma type, i.e., there is no definite 
peridium. The spermogonia are usually flask-shaped, but 
sometimes there is merely a diffuse layer of spermatiophores 
without a definite flask-Hke structure. '' The spermatiophores 
from which the spermatia are abstjicted arise from large rect- 
angular cells which are arranged in a regular series at the base 
of the spermogonium. The spermatiophores differ from those 
described by Blackman in that they are divided into a number 
of uninucleated cells, usually four, each of which puts out a 
fingerlike process from its upper end on the tip of which a 

*c/. Transactions Brit. Mycol. Soc., p. 363 (1912). 



‘r produced ■ The single nucleus divides 

arp f *^<^"“^161 for a number of spermatia which 

art abstncted from the fingerlike tip of the spermatiophore. . . 

!? indicate that two or more generations of sporidia 
art produced from the same cell of the spermatiophore.” The 
^ uninucleate mycelium which in the 
vegetative condition cannot be distinguished in any way from 

buf exif 1 rf spermogonia. The nuclei are rathe? smaH 

ut exhibit a clearly defined network and a definite nucleolus. 

un Stl^r I °^,''‘^&ftative development the filaments grow 
Up bttween the cells of the mesophyll and reach the eDidermic 
where they branch laterally to form a weft of hyS S 
branchy next push up vertically and form a sort ^f palisade 
pL "vtoSaL'^^lf^ contain very large nuclei and more com- 

thrae ?en? nf X vegetative cells. Each of 

tbese cells now divides somewhat unequally producinp- a 

sma or ceil above, which again divides. ^ 7 Tus Cha?e fwo 
smallCT cells superposed upon a larger cell (the gamete). The 
sorus develops m a more or less centrifugal manner Fromme 

lo protect tbe gametes from the pressure of the enidermic. 
they degenerate to provide for the subsequent develoDiient of 
the gametes. Blackman and Fraser ('loobl orcacinnat^^^ °i 

layer of short crushed celL^trab^ ^-cd 

Rostrupu, but owing to the age of their 

SisTbTe that ?h formafion F 

^ssible that the Melampsorae develop their gametes at a 

“SS” fcirsf hr - 

in the same cavity under the epidermis " One ?f the 
ties in assuming that the soerniatia are rr,,i 

inaccessibility of the celk nf cells has been the 

now begin to conju- 

afasorptipn of the interveniSi^J walls \?tfe*a “ 

, .s«: ^ of oontact. 


The upper portions of the cells involved are tisiially in contact 
so that the absorption takes place in that region- llie lower 
portions of the cell walls are usually not absorbed and the 
fusion cells formed remain with a conspicuous tw'0“ legged 
base. At the lime of fusion the cytoplasm of the gametes is 
quite dense and stains readily. Sometimes the tips of the 
gametes converge and the point of contact and absorption is 
at the centre. I'he area absorbed may be of varying diameters 
but the }:>assage of a nucleus througli an ioiperceplible pore 
has never be(m observed in the case of the true fertilisations. 
The fusing gametes do not aiw^ays lie side iiy side at the same 
level in the sorus. They may meet at various angles and fre« 
quently one of them lies somewhat below the other. “ I do 
not believe, however, that in Melampsora Linz this indicates a 
difference in the time of development of the gametes, as 
Olive finds for Tripkragmzum Ulmarzaer I'he irregularities 
due to the loose indefinite nature of the caeoma quite fully 
account for the unequal positions of the gametes. The abund- 
ance of sexual fusions in M* Lint is most striking, some sec- 
tions showing practically every pair of gametes in the sorus 
in some stage of fusion. These stages are so abundant that 
there can remain no doubt whatever that the binucieated con- 
dition is, in this form, always instituted by means of a cell 
fusion between equivalent gametes. In some cases the nucleus 
of one gamete passes into the other and the gamete which is 
now binucleate elongates and functions directly as the basal 
cell,*^ as described by Olive for Triphragmtum Ulmariae, In 
comparatively frequent cases there was a fusion of three 
gametes instead of two. Sometimes two cells in the same fila- 
ment fuse with a single cell of the adjoining filament. This 
differs from the usual type of triple fusion in that two of the 
gametes come from the same filament. It seems, then, that 
not only a single layer of cells are produced, in this form, but 
occasionally another cell placed below the ordinary functional 
cell also has the capacity for effecting fertilisation.*’ Cell 
fusions between four gametes were very occasionally seen. 
Still more striking are the large multinucleated spore mother 
cells which are occasionally found in the aecidium. The 
figures probably resulted from the fusion of four gametes and 
the division of the nuclei, (cf, Olive, Fiucinia Circii-lanceo- 
latz). In the uredosori the paraphyses are binucleate when 
young. This suggests that they have common origin with the 
functional uredospores. 

There is thus present in Melampsora Lini a fusion of two 
equal gametes (Christman’s method) as was also found by 
Blackman and Fraser in M, Rosirupii, A few cases of migra- 
tion of nuclei were seen. It does not seem possible to con- 
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iicct any of these cases with the normal process of fertilization 
in any way, and the interpretation of Christman, Olive and 
Kurssanow of similar phenomena as ‘ pathological * seems 
most natural. . . . While the area of absorption between two 
gametes may be small at first and later broaden, as Olive has 
shown, there still remains a considerable difference between the 
passage of a nucleus as a fine thread through an extremely 
small pore, which cannot be seen before or after the passage, 
and the passage of a nucleus through a rather small pore 
which later broadens to permit the entire contents of the two 
cells to fuse/' The author thinks the idea that the Uredineae 
are derived from the red algae is perhaps the most plausible 
view of the origin of the group : but he does not suggest that 
the superposed sterile cells may be the remnant of a septate 
trichogyne. 

In the Basidiomycetes Fries has worked at Hygrof horns 
comms /. sulpkurea. In this group the work of several authors 
has shown that the young basidium is usually binucleate, the two 
nuclei arising by conjugate division although the history of 
these nuclei is not clearly known. The two nuclei in the basi- 
dium fuse; the fusion nucleus increases in size and then under- 
goes two divisions which resemble the reduction divisions 
observed in many plants. The four resulting nuclei pass into 
the spores. Species with only two spores have been studied 
{Dacryoniyces spp., Amanita bisporigera, &c.) but in these 
cases there have been observed a nuclear fusion and two succes- 
sive divisions, two of the nuclei passing into the spores, the 
other two remaining in the basidium. It is true that Dangeard 
thinks ^there is only one division, an^.lhat an indirect one, in 
the case of Dacryomyces deliquesceMy hvX Istvanffi, Juel and 
Maire believe that there are the usual divisions in this genus. 
Maire holds that in this species there is a second crop of spores 
which utilise the second pair of nuclei, but from Buller's work 
on the morphology of basidia this seems very unlikely. 

Maire (1902) had previously worked at Hygropkorus conicus 
and //. ceraceus. He found the cells of the subhymenium and 
the young basidia constantly uninucleate.^ He founded a 
new genus, Godfrinia, for the reception of these species which 
he diagnoses as characterised '' surtout par ses basidies ven- 
trues et constamment bisporiques, uninucleees a Tetat jeune, 
ainsi que les cellules du subhymenium.” 

Fries' work confirms that of Maire with regard to H. conicus. 
The cells of the trama contain one or more pairs of nuclei, 
while the cells of the subhymenium have only a single nucleus' 
each having a conspicuous nucleolus and two distinct masses 

^ Mr. Carktoii Rea informs me that the red form of H. conicus in England 
always possesses four sterigmata and four spores. 



of chromatin. The basidia from their inception are iininti- 
cleated. The nuclei have the same double nature of diroriiatin 
content. As the basidium enlarges there is a crjrresponding 
growth in the size of the nucleus which wanders to thc‘ point of 
the^ basidiurn, llie chromatin becomes arranged in a Jong 
delicate spireme thread. Soon after this there is a disappear- 
ance of the nuclear membrane and the spireme suddenly con- 
tracts into a compact mass surrounded by a granular proto- 
plasm. llie spindle fibres now appear but centrosornes were 
found. Two chromosomes jjass to each pole. (Hi is Main* 
also found, but he recorded here, as in all the cases he studied, 
the presence of what he terms protochrornosomes.) The 
daughter nuclei are fully reconstructed and then w^arider to- 
wards the base of the basidium, w^hile the sterigmata are de- 
veloped. As soon as the sterigmata are fully formed the 
nuclei usually become beaked and pass into the spore 
beginnings. Here the nuclei divide either immediately (the 
division sometimes beginning in the basidium) or some- 
what later; so that the kidney-shaped spore when it falls 
always possesses two nuclei. The author concludes that there 
are no reduction divisions in this fungus,, and that the re- 
duced number of chromosomes holds right through the life 
history, i.e., that the diploid phase is wanting. There is thus a 
state of apogamy of the kind which Guilliermond has termed 
' apomixie.' 
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NtW OR RARE MICROFUNOi, 

By A. Lorniin Smith, h.LS., and /. Ramsbuttom, B.A. 

We are again indebted to Mr. D. A. Boyd for the very inter- 
esting material sent to us for examination, wiiich included new 
specif as well as many new to Britain. The lines of research 
^oil and bee-hiye— undertaken by Miss Dale and Miss Betts 
have furnished other interesting microfungi which are described 
by the authors in their publications. Mr. Grove has also 
written diagnoses of the species recorded by him. In these 
cases It has been considered necessary to give references only. 

PHYCOMYCETES. 

SAPROLEGNiACEAE. 

OSTRACOBLABE Born & Flah. in Bull. Soc. Bot. Fr. XXXVI 
p. CL. (1889). ■’ 

Thallus hyaline; hyphae slender, straight, uniform, non-sep- 

■■■■ t2Lt6. ■... ^ 

0. implexa Born & Flah. Jour. cit. p. CLXXL t. 12, figs. 1-6. 

Species inhabiting the shells of oysters, &c.; hyphae straight 
or slightly flexuous, extremely slender, irregularly branched 
about I 5 to 2 5ji thick, with here and there fusiform swellings 
3-^ thick or more rarely globular and 8-12/1 diam 
On various dead shells. C. Rea and H. C. Hawley in Proc. 
Roy. Irish Acad. XXXI. pt 13 p. 5 (1912). 

CHYTRIDIACEAE. 

Synchytrium Succisae De Bary and Woron. Bev. Naturf 
Ges. Freiburg. IIL p, 25 (1863). 

Warts yellowish, solitary or aggregate in brown crusts, 
roundish, projecting about i mm. above the leaf surface, 
bporangial son globose, solitary in the upper half of the 
swollen host-cell, 100-170/1 in diameter. Sporangia loo-iijo in 
a sorus, variable in form and size, 25/1 in diameter, with thick 
colourless membrane and vermilion-red, granular contents’ 
Zoospores roundish 2-3(1 m diameter, with one cilium the 
contents colourless with red guttulae. Resting-spores either in 
ordinary epidermis cells, or, more frequently, in the epidermis 



cells of tlie soms warts, usually several in each cell, 
or shortly ellipsoid 50-80/* in diameter, with coJourle* 
spore, and a thick smooth brown exospore and cleai 
contents. Germination unknown. 

I Scadiosa Succisa, Lennie Woods I 

drwhit (Trans. Myc. Soc. III., p. 52 (1909) ), more rect 

p i\^^^9i2) Station, Kildare. Irish Naturalii 

PERONOSPORACEAE. 

Peronosjora Alsinearum Casp. in Monatsb. Berl. Akad 

(loss)- 

On Spergula arvensis and Stellaria media. O 

abundant m early autumn. 

W. B. Grove in Journ. Bot. L., p. 54. 

P. Potcntillae de Bary in Ann. Sci. Nat. 4 Ser. XX 

( I 803), ^ ^ 

Fragariastrum and San^i 

officinalis, Warwickshire, autumn. ^ 

W. B. Grove l.c. 


•isorba 


Mucor rufescens Fisch. in Raben. I 
i^l-M. rubens Vuill. in Bull. S. 
(1887) ). 

On cultures of sandy soil, Woburn 
P- 4 S 5 (1912). 

M. Ramannianus A. Moell. in Zeit 

330 (1903)- 

On cultures of sandy soil, Woburn. 

M. cifcinelloides van Tiegh. in Ann. S 
On cultures of sandv soil. Wnhi,m 
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Rliisopiis arrMsiiS Fisch. in Rabenh. Krypt. Flora p. 233 (1892). 
On ciillnres of sandy soil, E. Dale Tom. ci!. 

Absidia OrcMdis Hagem Schrift Vidensk. Selsk. No. 7, p. 4f> 
(,1908). 

On ciiltiires of sandy soil, E. Dale Tom. cit 

DISCOIWYCETE8. 

Eremascus feriilis Stoppe! in Flora XCVII. p. 332 (1907). 

In bee-hives, appearing to grow on the pollen. 

A. Betts in Journ. Econ. Biol. VII., p. 136 (1912). 

T aphrina rhizophora Johans, in - Bih. K. Svensk. Vet.-Akad. 
Handl. XIIL III, N. 4, p. 18 (1887). 

Asci on the exterior of the pistils, the apices rather rounded, 
the base somewhat attenuate and immersed between the cells 
of the epidermis or hypodermis, without a basal cell, 8o-!56/x 
long, the free part i6-22ft thick; spores globose, 41* diam., the 
asci almost filled with minute sporidioles. 

On the pistils of Populns alba, turning them a bright orange 
colour. Coll E. Armitage, Dadnor, Ross, Herefordshire. 
Comm. F. J, Chittenden, April, 1912. See also O, V. Darbi- 
shire in Journ. Bot. L., p. 230 (1912). 

Urceolella incarnatina Bond. Icon. MycoL IV., p. 312 (igi i). 

Ascocarps very small, pakvrose coloured, loo-’^ooiJk in diara., 
very finely pubescent, scarcely cupuliforni, covered with short 
white hairs tapering upwards, non-septate and longer towards 
the margin which is thus finely ciliate; paraphyses scanty, sep- 
tate, colourless, not thickened upwards, simple or divided ; asci 
small, 40'4 S/a x y-gii ; spores oblong- fusiform, sometimes slightly 
bent, colourless, g-lip x 3-3'5jNt, when mature slightly clavate, 
septate and slightly larger, 10-15^ x 3-4/ii.. 

On decaying stalks of Ctrsium oleraceum, C. Rea and H. C. 
Hawley, in Proc, Roy. Irish' Acad. XXXL pt 13, p. 25 (1912). 
(Clare Island Survey). 

U, aspem Boud. Tom. cit p. 313. 

Ascophores minute, up to J mm. in diam., rather hard, 
brownish, urceolate, opening when moist, covered with stiff wav- 
ing hairs which are non-septate, obtuse, whitish, sometimes 
anastomosing and connivent; paraphyses septate, not thickened 
upwards, colourless; asci cylindrical-oblong, 60-70/x x io-ir|x; 
spores clavate, colourless, simple, 10-15/^ x 3-3*5fJt. 


Of! sterns of Osmimda regalis^ giving them a somewhat 
::g:ranui:ate'.stt Rea- and' H.'. C,, Hawley in Tom. cii p. 

Lachma c^prinaria Phili var, minima Grove in Joum. Bot. L., 
' On rabbit’s dung, Sutton Park, May. 

Ascomata erumpentia, sparsa, pateilato-applanata, fusco- 
siiccinea, circa '5 mm. lata; Ascis clavatis breviter stipitatis, 
70-80/^ X iodo non caerulescentibus ; paraphysibus fili~ 

formibus, sursum clavulatis, usque ad /p latis, ramulosis : 
sporidiis oblongis i5-“2i3fi x 3“5/x, rectis vel leniter curvatis. 

In caulibiis Vaccinii Myrtillh 

Coll. D. A. Boyd, at Beith, Ayrshire, July igi2. 

Sclera tinia muse arum n. sp. 

Sclerotiis oblongis teretibus, inter musci cujusdam folia 
absconditis, extus nigris intus roseo-albis circa 2*5 mm. longis 
'5 mm. crassis; ascomatibus solitariis longe stipitatis tener- 
rimis; stipite filiformi terete flexuoso 5 mm. longo ‘25 mm. 
crasso rufo-succineo, e cellulis elongatis 50~55px 5-iO/Jt compo- 
sito; ascomate proprio minimo primum coniformi clause, ver- 
ruculoso roseolo, dein expanse denique palelliformi circa i mm. 
lato, margine incurvato; ascis cylindraceis breviter stipitatis 
iQOfixioti octosporis; sporidiis irregulariter monostichis sim- 
plicibus hyalinis x 3-4ft; paraphysibus filiformibus vel 

leniter clavatis 3fi latis. 

Ad folia Campyloft attavirentis. 

The ascophore before expanding resembled a minute rasp- 
Ix^rry both in colour and form. 

We have to thank Dr. H. C. I. Gwynne-Vaughan for the 
specimen which was collected at Slieve Donnard, near Belfast, 
April 1912, and Mr. Gepp who determined the moss. 

HYSTEHIACEAE. 

Gloniopsis Miilleri Sacc. Syll. IL, p. 774 (1883). 

Ascocarps erumpent, becoming entirely superficial, scattered 
or gregarious, black, shining, ovate or linear, short, rigid, the 
margins tumid leaving a narrow disc. ; asci large, cylindrical ; 
spores large, ovate-ellipsoid, colourless or yellowish, 3-6 sep- 
tate and then muriform. 

On corticate or decorticate branches of Myrtle. C. Rea and 
IT C Hawley, Tom. 26,', ' 

■■■ Spor6; sizes ■atev»p|:''p^&:.'either'' in the original descriptions 
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nor here. In the Clare Island specimen they are described as 
S-septate and rather smaller than in the specimens at Kew 
from the f..evant. 

FYHEfiOIMIVCETEa, 

Thielavia Zopf. in S. B. Bot. Ver. Prov. Brandenlx p. 105 
(1876); Mass, in Roy. Bot Gardn. Kew Bull 1912^ pp. 44- 

52 (I pi). 

Pcrithccia globose, closed, without special attachments; asci 
short and broad, disappearing; paraphyses wanting; spores 8 
in the ascus, brown, simple. Conidia of two kinds; formed 
endogenously in cylindrical branches, and in chains on the 
same mycelium. 

Th, basicola Zopp. l.c. (Tonda baskola B. & Br. Ann. Mag. 
Nat. Plist ser. 2 V. p. 461 (1850); Helminihasporium 
fragile Sor. in Hedw. XV. p. 113 (1876); Milowza nivea 
Mass, in Journ. Roy. Micros. Soc. IV., p. 841 (1884); 
Clast erosporium fragile Sacc. Syll. F'ung. IV., p. 386 
(1886). 

A very variable fungus. Lately very prevalent in this 
country, where it causes a disease of Sweet Peas, Asters and 
other plants. 

Chaetomium cMorinum Grove. Journ. Bot. L., p. 46 (1912). 

On rotting stems of Jerusalem /Artichoke and similar stems, 
Sutton Coldfield and Hunnington. June, September. 

C, cMorinum Grove var. rufipiltint Grove l.c 
On stems of Heracleum^ Hunnington. 

Sordaria lignicola Fuck. Symb, Mycol App. r, p. 38 (326) 
(1871). 

On soft wood, California, Harborne. August. 

W. B. Grove Tom. cit 

Sordaria bombardioides Auersw. in Niessl. Beitr. p. 37 (1872); 
Massee and Salmon, Ann. Bot. XVI. (1902), 37, t. VL, f. 4. 

On cow-dung, Grisedale Moor, near Abbeystead, Lancashire, 
April, 1911. H. J. Wheldon (Journ. Bot. LL, p. 184 (1912) ). 

W allrothiella minima Sacc. Syll. L, p. 455 (1882). 

Seated among the fibres of bare wood, King's Norton and 
Selly Oak, December- August, 

W. B. Grove Tom. cit. 



Chaetomastia Berl. Icon. Fung. L, p. 3,^ 
ma subgeiius Chaelomastia. 

Perilhecia superficial or immersed, 
spores pliiriseptate, coloured. 

Differs from Mdammma in the pilose 

C. canescens (Speg.) Berl lorn. cit. p. 39. 

Perithecia globose or si ' ^ 
black, stibcarbonaceous, with a 
somewhat dark-coloured continuous 
200p long, 5-7/t thick, j 
90/X X 15-18//.; spores bi**seriate 
tate, scarcely constricted, ellipsoid 
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lubspherical, minute ^ to \ mm. diam., 
papillate ostiole beset with 
-3 or J.-2-septate hairs, 100- 
200/X long, s-7/1. thick, asci cylindrical-clavate, 8-spored 70- 

' - or obliquely monoscriate, 3-sep- 
. r . ^ — d or ovoid-ellipsoid, 20-25/A X 

lO/A, at first colourless then pale greenish brown. 

On decaying fir posts. H. J, Wheldon in Joiirn. Bot. LI, 
p. 180 (1912). (Coll, near Wennington, Lancashire). 

T rtchosphaena crassipila Grove Tom. cit. 

On decayed wood, Stud ley Castle, November. 

Rosellinia anthostomoides Berl. in Bull. Soc. Mycol Fr V 
p. 39(1889). / . . 

Perithecia s ' ' 

rninent ostiole, 400-SOO/x"diam:,' carbonaceous 
With a short nodulose base, 
form, discrete, longer than 
ellipsoid or almost globos 
large guttula, bright-brown 
On dead bark, C. Rea 
Irish Acad XXXL pt r:?, r 


scattered, globose-conical, with a t^kish pro- 

. - 3; asci cylindrical, 

I40-I50/AX 18-20/a; paraphyses fili- 
ihe asci, guttulate ; spores broadly 
I 8-20/a X 1 4- 1 6/a, at first with a 
then pale-smoky-brown, 
ind II. C. Hawley in Proc. Roy. 

‘ 5 (^9^^)* (Clare Island Survey.) 

II, p. 54 (i88o). 

On fallen branches, Studley Castle, April 
W. B. Grove Tom. cit. 


Epicymatia Balant Wint. ex Hariot in Journ. de Bot. I p 2^^ 
(1887). ^ ^ 

On Brachytrichia Balant C. Rea and H. C. Hawley Tom, 
cit. . See Trans. Brit. Mycol. III., p. 98 (1908), 

Rehm. ex Wint. Rabenh. Krypt, FI. I. 
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L. microscapka Karst, in ofv. K. Vet. Akad. ]d}rh., i87.?/No. 

2, p. 104. 

CJfi culms and sheaths nl D(^€iylis glamt^r tift ancj Pkltum 
prdifjiSf, Warwicksliire, Tulv- Decern her. 

W. B. Grove Ic. ^ ' 

Mritispliaerki ailmiftka Save. Syil. II., p. 174 (18SV''. 

(Jii riilrus of Poa, Harhf)rne, hdv. 

W. B. Grove Lr. ^ 

PliUK^pi^/ii I'hijae Grove Lc. 

On external cotu* sceilt^s oi Phujtt occikidiidPis, assreiated , 
with Pes/dld^sia conigena, SUidley Castle, Marcli. 

Phomatospora Argentina Speg. Anal. Soc, Cieni. Arg. Buenos 
Aires, IX., p. 178 (d88o). 

Perithecia gregarious, minute, 120-150/A diarn., lenticular, 
globose, immersed, black, the ostiolc acute, bursting the epider- 
mis; asci cylindrical, rounded above, tapering to a pedicel 
below, roo-j05x5p, 8-spored; paraphyscs not present; spores 
straight, uniscTiate, ellipsoicl-elongate, obtus<‘ at tlu^ ends, 
i2-r3/A.x 3~4 p, colourless. 

On dead stems of fussieua longi folia. C, Rea and H. C. 
Hawley in Proc. Roy/ Irish Acad. XXXI. pt 13, p. u (igu}. 
On dead stems of /k^ta niari/inia on the Bills (Clare Island 
Survey). 

(hionionia lugubris Karst. Myc. Fenn. II., p. 121 (0873). 

Perithecia scattered, innate, spherical, depn^ssed when dry, 
black, about 200-225/Ji wide, with a cylindrical obtuse beaked 
ostiole; asci sessile, fusiform-obiong, 65-70^ x 12-15//-, 8-spored; 
spores bi-scriate, fusiform-oblong, unequal sided, with 4 large 
guttuiae, coloiirk^ss, i8-20p> x 6fi. 

On leaves of Poientilla palu$tris. ('oil D. A. Boyd at 
Xeilston, Renfrewshire, August, igi2. 

I'he spores in Mr. Boyd's specimen are i -septate but the 
species is evidently the same as that described by Karstf/n, 
wliich may have been immature at the time of collecting. 

Diaporihe exasperans Nitschke Pyr. Germ. p. 289 (1867). 

Stromata effuse, short and spot-like, or sometimes surround- 
ing the smaller branches, limited by a black line; perithecia 
equally dispersed or in crowded groups, immersed, verj' small, 
globose becoming strongly depressed; ostioles short, cylindri- 
cal or conical, bursting the periderm singly or in groups and 
not prominent, or rarely elongate, cylindrical, bent and nro- 
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niincnl ; tisri clavatc, or oblong, sessile-, <H-sporcd, 56-68/1x8- 
lo/e; spores niniost la-seriate, fusiform or almost cylindrical, 
blunt at the rnels, straight or slightly bi-nt, septate;, constricted, 
with 4 gnttulae, colourless, 14- 16/x. x '4-5/1. 

( )n dead bran(;ht;s of Bctula <ilbn. Rea and H. C. Ilawle-y 
Teaii. cit. p. 26. 

D. Tulaanei Nitschke Pyren. Germ. p. 274 (1870). 

On stems of Urtica dioica, Studley Castle, May. 

W. B. Grove, in Journ. Bot. L. p. 48 (tpra). 

Anlhostoma safro-philttm E. & E. in Journ. Mycol. III. p. 43 
(18S7). 

Stromata effuse, limited internally by a black line, blacken- 
ing the surface of the wood, indefinite from J to i cm. or more 
in extent; perithecia immersed, irregularly arranged in groups; 
of 6 to 10 or more, ostioles somewhat conical, prominent with 
a small round opening; spores ellipsoid, pale brown, 1-2 gut- 
tulate, unisenate, 5-6/i x 2’5-3/t. 

On rotten Maple wood. C. Rea and H. C. Plawley Tom. cit. 
p. 26. Collected at Louisburgh, Mayo. 

Diatryfe.Ua exigua Wint. in Hedw. XIII., p. 133 (1874). 

Stromata minute, subcircu]ar_ or elliptical in form, circum- 
scissed at the base, pallid within; perithecia subglobose, 30 O/ji 
in diam., 2-10 in each stroma; with short necks, the ostioles 
papillate, not prominent, 4-6-sulcate; asci cylindrical-clavate, 
long stalked, in all 110-150/1x12//,, myriospored; spores 
minute, curved (allantoid), 8/ix 1-5/1, brownish. 

On branches of Salix. C. Rea and H. C. Hawley Tom cit 
p. 5. 

Nammularia discrefa Tul. Sel. Fung. Carp. II. p. 45 (1863). 

Stromata erumpent, determinate, orbicular, disciform the 
margin thick, greyish-brown, becoming black; perithecia 
numerous immersed, with rather long, slender, cylindrical 
small, non-projecting ostioles ; asci cylindrical, 
stalked, 8-spored, 150/1x13/1, paraphyses filiform, simple- 
spores umsenate, almost globose, one-celled, blackish, 13/1 x lO/i’ 
On the cortex of Pirus Malus, more rarely on Betula, S or bus, 
ike. L. Crossland m Naturalist 1912, p. 88. 

SPHAEROPSIDEAE. 

Phoma acicola Sacc. Mich. U p. 272 (1881). 

On leaves of Scots pine, Marston Green, December, 

W. B. Grove in Journ. Bot. E., .p. 50 (1912). 
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P. fleiisia Fckl Synib. Mycol. p. 377 (18691 

(Jn c!ry bracts, capsules and pechinrlf^s of l\bhhuiik!i^ Crisia^ 
}-fc‘n!ey-iii-Arclen, February. 

W. B, (kovc ’’Fofn. cit. p. 51. 

F, Gross?iiarMe Schulz, et Sacc. ex Sacc, Syll. fit. p. 88 (1884). 

(Jn twigs of Gooseberry, Stud ley- .'Castle, No\Tmher. 

W. B. Gro've Tom. cit. p. 50. ' ' 

P. pinicola Sacc. Syll III. p. 100 (1884). 

On leaves of Plnu$ Lariclo^ still att. ached, to broken bra,nc}i, 
wStudley Castle, October, 

W. B. Grove Lc. 

P, pnmkola Schw. ex Sacc Syll. Ill, p. 107 ( 18841 

On fallen dry leaves of Prunus Lauro-ccrasus, Over Whit- 
acre, April 
W. B. Grove lc. 

Phyllostkta Acetosellae n. sp. 

Maculis subcircularibus, arescendo dilute ochraceis, zoiia 
purpurascenti-fiisca cinctis, circa 7 mm. latis; peritheciis epi- 
phyllis, sparsis, diam., poro rottindo pertiisis; sporulis 

hyalinis, continuis, elliptico-cylindraceis, rectis vel ctirvulis, 2- 
guttiilatis, 8 -iO|i X 3-4/t. 

In foliis languidis Kiimkis Aceiosellae. 

Coll D. A. Boyd, at Glcngonner, Lanarkshire, June, 1912. 

P. Aegopodii Allesch. in Hedw. XXXIV. p. 256 (1895). 

Leaf spots not at first distinct, but gradually becoming 
brown and spreading. Pycnidia mostly on the tinder surface, 
scattered or several congregate, lentiform, immersed then free, 
80-90/X in diameter, with an indistinctly plectenchymatous wall; 
spores numerous, rod-shaped, straight, blunt at the ends, 5-7/^ 
long, 0'5“i/x thick, colourless. 

On living leaves of Aegopodkmt Podagraria^ often asso- 
ciated with Sepioria Podagrariae, 

In the specimen coll D. A. Boyd at Loch Winnoch, Renfrew, 
in July, 1912, the pycnidia are distinctly smaller, about 65-75/* 
in diameter and the spores slightly different, being somewhat 
ellipsoid and usually measuring 3-5/* by r-2/*. These differ- 
ences do not however seem to be of specific value. 

P. carpathka Allesch. & Syd, in Hedw. Beibl. XXXVI. p. 157, 

1897. 

Spots small, somewhat irregular, visible on both sides of the 



1r‘af, whitish with a dark-brown margin. Pyrnidia on both 
sid<‘s ()( the leaf, small, scattered, bhick; spores cylindrical, 
simple (rarely setate), 8- 12/1. long, 2 - 2 ' thick. 

On living leaves of Campanula. Coll I). A. Boyd on C. 
per ski folia at Saltcoats, Ayrshire, August, 1911. 


F. Eupaiorii Allesch. in Bcr. Bayer. Bot. Ges, p. 3 (1896). 

Spots small almost circular, dark ash-grey with an indistinct 
purple margin, often confluent and covering large areas of the 
leaf; ])ycnidia small, epiphyllous, scattered, globose, black; 
spores almost cylindrical, simple, with two guttulae, io-i5/Jtx 
colourless. 

On leaves of Eupatorium cannabinum. Coll. D. A. Boyd at 
West Kilbride, Ayrshire, August, 1911. 


P. eximia Bubak, Pilzfl. Montenegr. 1903, p. n. 

Spots on both sides of the leaves angular limited by the 
veins, dark-brown or blackish; pycnidia amphigenous, numer- 
ous, crowded, hemispherical, minute, 6 o-i20/a in diameter, dark*^^^ 
brown or blackish, shining; spores oblong 4-('rSiu, x -5-1/^. 

On leaves of Crepis. (On spots previously attacked by 
Ramularia eximia. 

Coll. D. A. Boyd on fading leaves of Crepts faludosa at 
Neilston, Renfrewshire, July, 1912. 

The general appearance of the leaf spots and the size of 
pycnidia jand spores agree with the description of Bubak's 
species. The pycnidia arc rather light in colour but that may 
lx; because they are somewhat immature. 


P. Umbilici Brunaud in Act. Soc. Linn. Bord. XLIV p 24.2 
(iSgi), ^ 

Spots indeterminate, pale. Perithecia loosely gregarious, 
numerous, small, globose-lenticular, brown, the wall formed of 


P, hederaecola Dur. et Mont., Mont. Syll. Crypt, p. 279 (1856). 
C)n Ivy leaves, Warwick. 

W. B. Grove in Journ. Bot. L. p. 50 (1912). 


P. japonica Thiim. ex Sacc Syll. III. p. 25 (1884). 

On fading leaves of Makonia japonica, Studley Castle, May. 
B. Grove I.c. 



small-cellrd plcclenchyma, about 150-18011 in diaiijcliT; spores 
ellipsoid, 2-giittulate, colourless, 54 /ix 2*5|i, 

On leaves and stalks of Cotyledmt llmhilkus. Coll D A. 
Boyd at Largs, Ayrshire, July, 1910. 

PyrcHorJiaeia Huts Wils, in Scott, Bot. Rev. I p. i6i (1012). 

Found by Wrn. Nowell on dead Holly leaves eai W^inibledon 

Common, near London, Summer, 1911. " 

Ascochyia aricola n. sp. 

Macuiis latis, viridibus, dein briinneis, amphigeriis et con- 
spicuis, haiul marginatis; peritheciis epiphyllis vel rare auiplii-' 
genis, dense gregariis, sul)gioboso*-]enticuiaribiis, proininulis, 
i8o/i.-200|A diaoL, poro rotundo pertusis; contextu plectenchy- 
rnatico pallide brunneo; sporulis oblongo-ellipsoideis, rectis, 
interduni leviter curvatis, i-septatis, hyalinis, 8-10/1x2-3/0 
Hab. in foliis languesccntibus Art macidatl. 

Coll. D. A. Boyd, West Kilbride, Ayrshire, June, 1912. 

A, Brasskae Thiim. Contr. Myc Liisit N. 602; Sacc. -SylL HI. 
p. 397(1884). 

Leaf spots dull yellowish-grey, sinuate, not niarginate. 
Pycnidia densely gregarious on the upper surface^ of the leaves, 
conical, prominent, moderate in size; spores fusiforni, straight, 
both ends acute, i -septate, iyi 6 fi long, 3-4/1 thick, with two or 
four large giittulae, coknirless. 

On leaves of Brasska oleracea. Coll. J. Adams at *\ntrira, 
N. Ireland, determined by "W. B. Grove in Irish Naturalist 
XXL, p. 1 12, 1912. 

A. Deuiztae n. sp. 

MacuHs vagis, arescendo candicantibus, non marginatis; peri- 
theciis numerosis, sparsis, punctiformibus, atris, 175-200/^ diani. ; 
sporulis 7-10/A X 2-3/x, i-septatis, hyalinis. Hab. in foliis de- 
ject is Deuiziae gracilis. 

Coll D. A. Boyd, Saltcoats, Ayrshire, November, 1910. 

A. Doronici Allesch. ex Syd. in Hedw. Beibl XXX VL, p. i (32 
^(1897). 

Spots large, ovate, visible on both sides of the leaf, dark-ash- 
grey or almost yellowish with a dark margin. Pycnidia innate 
somewhat prominent, dark-brown; spores elongate, somc^what 
cylindrical, straight, rarely bent, l-septate, slightly c(jnstricted, 
colourless, 8-1 2/jt X 2’5“3*5 i*'' thick. 

On fading leaves of Doronicum. Coll. D. A. Boyd at Percc- 
ton, Ayrshire, June, 1912. 
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A. Valerianae n. sp, 

Aiaculis utrinque conspicuis» angulatis, brunneis, ftisco-mar- 
ginatis, circa $-10 mm. diam., vcl confluentibus majoribusque; 
pycnidiis cpiphyllis, globoso-depressis, innatis, I20~i8o/a diam., 
pure rolundo minute pertusis, contextu parenchymatico pallidc 
briinneo; sporis clliptico-oblorigis, medio i-septatis, Icniter con- 
slrictis, 8“-iO X 2-31A, hyalinis. 

I fab. in foliis vivis Valerianae pyrcnaicac. 

Coll. D. A. Boyd, at Beith, Ayrshire, July, 1912. 

Diplodina graminea Sacc. in Mich. IL, p. 279 (1881). 

On culms of Dactylis, Sclly Oak, December. 

W. B. Grove Lc. in Journ. Bot. L. p. 51 (1912), 

Darluca genisialis Sacc. Mich. IL, 1880, p. io8. 

Perithccia minute, forming dense, erumpent, tuberculose, 
black, subhemispherical groups : spores as in D. Filum, 

On sori of Uromyccs Anihyllidis, Co. Dublin. 

W. B. Grove in Irish Naturalist XXL, p. 112, 1912, 

Sept aria Acetosae Oudem. Contr. Flor. Mycol. des Pays-Bas 
XV., p. 16 in Nederl. Kruikkund, Arch, sen 2, VL, pp. 
279-98 (1894). 

Spots rust-coloured, often with a purple margin, up to i cm. 
broad. Perithecia numerous, emerging on both sides of the 
leaf, usually small; spores cylindrical 1-3-septate, 40-504 long, 
4-54 thick. 

On leaves of Rumex Acetosa. Coll. D. A. Boyd, at Rothe- 
say, Bute, July, 1912. 

S. Asperidae Baumlcr Fungi. Schemn., p. 4; Sacc. Syll. X. p. 
373 (1892). 

Spots at first irregular then covering the whole leaf, becom- 
ing grey with a dark-brown margin. Pycnidia congregate, 
globose, small, 60-S04 in diam. with reddish-yellow walls and 
a minute pore; spores elongate-filiform, somewhat bent, taper- 
ing towards the ends, with several guttulae, 40-504 x 24, 
colourless. 

On Aspemla odorata. Coll. D. A. Boyd, at West Kilbride, 
Ayrshire, September, 19 1 1. 

S. Bromi Sacc. Var. Brachypodu Sacc. Syll. Ill, p. 562 (1884). 

Spots indistinct, white, long. Pycnidia numerous, globose- 
lentiform, with a pore at the apex; spores filiform-clavate, 
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pointed at one end, blunt at the other, or simply filiform, 25- 
30/i X bent, colourless. 

On leaves of Agrostis alba. Coll. D. A. I5oyd, at Sievefisirm, 
Ayrshire, August, 1911. 

5 . ckrysanihemella Sacc. S}'ll XL, p. 542 (itSg5'\ 

Spots circular, varying in dimensions, brownish -red, ochre- 
coloured in the centre. Perilhecia fiiinuie, tlie walls thin of 
yellowish cells, and with a conical ostiole; spores colourless, 
narrow, filiform, pointed at each end, simple, witli minute oil- 
drops, 5 5-65/x long, 1*5-211' thick. 

On . leaves of cultivated Chrysanthemum. Recordc'd pre- 
viously from N. Italy. Coll. I). A. Boyd on C. leucanihcnmny 
at Glengonnar, Lanarkshire, June, 1912. 

S. Creptdis Vestergr. in Bihang. K. S. Vet. Akad. Handl. XXIL 
p. 24 (1896). 

Spots amphigenous, rather large, almost round, irregularly 
confluent, indistinctly margined, dark brown, becoming whitish 
in the middle. Pycnidia numerous, slightly projecting on 
either side of the leaf, with a papillate ostiole gradually open- 
ing to a wide pore; spores thread-like, straight or somewhat 
bent, pointed at the ends, 25-35/1 x i/i, usually with several gut- 
tulae or septa, colourless. 

On leaves of Crepis. Coll. D. A. Boyd, on leaves of C. palu- 
dosuy 'at Beith, Ayrshire. 

S. Paeontae Westend. Var. bcroUnensis Allescli. cx Syd. in 
Iledw. Beibl XXXV., p. 31 (i<S96). 

Spots almost round, yellowish with concentric folds, becom- 
ing w^hitish in the centre with a purple margin, 2-8 mm. in 
diam. Pycnidia on the under surface, congregate, immersed, 
brown with a pore-like ostiole; spores elongate- fusiform, some- 
what bent, pointed at the ends, with several indistinct guttiilae, 
25-30/4 X r5“2/^» colourless. 

On leaves of Paeonia. Coll D. A. Boyd, at Largs, Ayrshire, 
July, 1911. 

S. qiievillensts Sacc. SylL III, p. 512 (1884). 

Spots on the upper surface of the leaf, small, blackish-red, 
becoming white in the centre. Pycnidia lentiform, the walls 
yellowish, 60-80/4 in diam., widely open, causing punctate holes 
in the leaf ; spores rod-like, somewLat bent, with several gut- 
tulac, 30-40/4 long, l-rS/i thick, colourless. 

On leaves of Spiraea Ulmdria. Coll. D. A. Boyd, at West 
Kilbride, Ayrshire, August, 1912. 
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S/agc)Mos/^ard graminella Sacc. Syll IJL, I'). 454 (1S84). 

On leaves of grasses^ Handsworih, Staffs., Scpteniher. 

W. B. Grove in journ. Bot L. p. 52 (19^2). 

5 . socta Grove l.c. 

in dried culms of j uncus ( onglomerains loj^cther with 
Phyllachora junci, Frankley, September, 

5 . I'Pifolu Fautrey in Rev. iSgo, p. i6y. 

Pycmdia iimnersed, opt^ning by a growing on spots. 

Sp^>res cylindrical, 3-scptate and guttulate, colourless, i 6 - 22 y x 

On living leaves of Trif olhim re pens. Coil. D. A, Boyd, at 
West Kilbride, Ayrshire, Summer 1911. 

I'hc sf)ores remain for a consideral>]e time i -septate, but 
finally become 3-septate, I'he species has been previously re- 
corded from Noidan in the Cote d’Or, France. 

MELANCONiEAE. 

Glocosporium curvat mu Oud.Qm. Mat. FI. Neerl. IL, p. 28 (186';^). 

Spots on the under side of the leaf, dark brownish. Spore 
groups somewhat prominent, small ; spores at first involved in 
mucous then ejected in the form of short, thick, white, cirri, 
elongate, strongly bent or curved, blunt at the ends, I4“20px 
5“7 p, with two guttulae, colourless. 

On leaves of Ribes nigrum. Coll D. A. Boyd, at West Kil- 
bride, Ayrshire, July, 1912., 

61 pkacidiellum Grove Tom cit., p. 53, 

On living leaves of Frunus Lauroccrasiis, Studley Castle, 
March. 

Probably the pycnidiiim stage of Trochila laurocerasiF 
(j\ FMUyreae Grove, Ic. 

On dead leaves of Fhillyrea media, Studley Castle, April. 

6. pnmtosum Baumler in Oesterr. Bot. Zeitschr. XXXIX., p. 

172 (1889), 

Spots ash-grey-pruinose, with a dark-brown margin. Pus- 
tules on the under side of the leaf up to i mm. in diam. ; spores 
emerging in masses and giving the spots the pruinose character, 
stmight or almost straight, . rounded at the ends, 14-18/A x 3-4/x, 
with guttulae or clouded, colourless; the sporophores iO/xx 2/x. 

On fading leaves of Veronica, Coll D. A. Boyd on V, Bee- 
cabunga, at Beith, Ayrshire, May, 1912. 
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CryptostictELLA Grove. Journ. Bot. L., p. 52 (1912) gen. iiov. 

Pyaiidia erumpent, globose. Spores 2 -pluriseptate, I -aris- 
ta te at each end, hyaline, 

C. hraeicampH Grove l.c. 

On bracts of lllim europacdiy Stiidley Ca.stli\ Decrcinbcr. 

iJiplodta Biixt Fr. Siunnia Veg. Sc., p. 417 (1849}. 

On lialf-dead Box-leaves, Sutton Coldfield, lanuary. 

W. B. Grove l.c 

Discida mac res per ma Sacc. var. fraxim Grove l.c. 

On branches of Fraxipms excelsior, Over Whitacre, April 

Marssopiia Aegopodii n. sp. 

Maculis suborbicularibus, solitariis, subinde contluentibus, 
pallide fuscis; acervulis epiphyllis, convexis, fulyescentibus ; 
sporiilis oblongo-ellipsoideis, infra medium i-septatis, leniter 
constrictis, rectis, hyalinis, 1 5-22/i x 6-7/t, 

In folds ianguescentibus Aegopodii Podagrariae. 

Coll D. A. Boyd, at Largs, Ayrshire, July, ipn, and at 
Rothesay, Bute, July, 1912. 

M. Betulae Sacc. Syll. X., p. 477 (1892). 

Leaf spots irregular in form, almost stellate. Pustules on 
the under side of the leaf, congregate, rather flat, longish or 
without definite form, sometimes confluent, dark-browm, 
wrinkled, at last circumscissed at the base; spores elongate, 
unequal-sided, rounded or somewhat angular at the lower end, 
i-septate, becoming constricted, r7-22/x x 8-io/i, colourless. 

On leaves of Beiula alba. Coll D. A. Boyd at West Kil- 
bride, Ayrshire, i\ugust, 1912. 

M. Lappae n. sp. 

Maculis epiphyllis, solitariis vei confluentibus, subcirculari- 
bus, fusco-dnerescentibus ; acervulis exiguis, sparsis, fulves- 
centibus; sporiilis suboblongis, rectis vel leniter curvulis, infra 
medium, i-scptati$, 8-iO/AX2p. 

Flab, in pagina superiore foliorum A relit Lappae. 

Coll D. A, Boyd, at Carradale, Cantyre, Argyll, July, ipH. 

M. Caslagnei Sacc. Syll III., p. 768 (1884). 

On fading leaves of Populus nigra, Olton, November. 

W. B. Grove Tom, cit, p. 53. 
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M. PfUifiiioniana Berl. in Rev. Patol. Veget III., p. 342 (1895). 

Leaf spots roundish, often confluent, pale with a darker 
margin, often dropping out, 3 to 5 mm. in diameter; pustules 
gia^garious, at first subcutanerais, later liberated by the break- 
ing down of the epidermis; conidia <'>bclavate, 11-20^x3-4^, 
I -septate across the middle, hyaline, granular; basidia short. 

On living leaves of lettuce, near Haslemcre, Surrey. F. J. 
Chittenden in Journ. Roy. Hort. Soc. XXXVII. (1912) p. 541. 

Seftomyxa Sacc. Syll. III., p. 766 (1884), 

Pustules depressed-globose, erumpent, somewhat fleshy, 
often brightly coloured; spores ellipsoid or elongate, i-scptate, 
colourless. 

5 . Negumimis Allesch. in Bcr. Ray. Bot. Gcs. Vb, p. 22 (1897). 

Pustules erumpent, surrounded by the torn epidermiii:^ark- 
brownish-red; spores elongate or almost fusiform,y®:©t at 
the ends, mostly straight, sometimes slightly bent, i -Septate or 
with giittulae, colourless, i2-20p x 2*5-4/Jt.. Sporophores alinost 
cylindrical, slightly longer than the spores. 

On dead branches of Acer. Coll D. A. Boyd, on recently 
dead branches of Acer P setido-flaianus^ at West Kilbride, 
Ayrshire, April, 1912. 

Coryncum Kunzei Corda van Casianeae Sacc. ct Roum. Reliq. 
Myc. Iribert. IV. No. 180. Rev. Mycol. 1884, p. 36. 

Spores with long stalks, spindle-shaped, attenuate below, 
50-52ft X io-i2p, 5-septate, dark brown, with blunt almost 
colourless apex. 

On dead branch of Castanea. 

The specimen collected by Mr. D. A. Boyd at West Kilbride, 
Ayrshire, April, 1912, on Castanea sativa agrees wath the above 
description but shows a greater variation in the size of the 
spores (50-64/i. X 10-15//.) and in the number of septa (up to 7). 

Pesi(dozzia conigena Lev. in Ann. Sci. Nat. V., p. 285 (1846). 

On cones of Thuja occulenlalis, Stud Icy Castle, March. 
W. B. Grove Tom. cit. p. 54, 

Liberlella UlmPsuberosae Oudem. in Hedwigia XXXVIL, p. 
180 (1898). 

Pustules scattered or congregate, immersed in the outer bark, 
depressed-globose, surrounded by a dark cellular tissue some- 
what like a perithecium ; sporophores numerous, almost 
straight; spores curved, or bent, 25-50/xx r2/x. 

On branches of Ulmus, Coll. D. A. Boyd at West Kilbride, 
Ayrshire, August, 1912. 




(1912), 

T, album Preuss in Linnaea XXIV., p. 141 ^,1851). . 

On cultures of sandy soil. E. Dale Lc. 

Aspergillus nidulans Wint. Rab. Krypt. FL IL, p. 62 (1887). 

In beehives, in dead stocks. 

A. Betts in Journ. Econ, Biol. VIL, p. 145 (1912). 

Citromyces glaber Wehmer in Beitr. K(.*nntn. Pilze L, p. 24 

(1893). 

In bee-hives. 

A. Betts Tom. cit. p. 147. 

C, subtilis Bain, et Sart. in Bull. Soc. MycoL France XXVIII., 
p. 46(1912). 

In bee-hives. 

A. Betts Tom. cit. p. 148. 

Otmlaria decipmis Sacc. in Midi. IL, p. 546 ([882). 

Spots subcircular, yellowish, then becoming' dried and 
blackish. Tufts white, hypophyllous, loose. Fertile Jiyphae 
in tufts, thread-like, strongly bent, non-septate. Conidia 
obovate, hyaline, 19-25/ix io-i2/x. 

On Ranunculus acris. Coll. D. A. Boyd, at West Kilbride, 
Ayrshire, June, 1912. See also Scott, Nat. 1890, p. 281. 

0 . sphacroidea Sacc. Syll. IV., 140 (i 88 ( 5 ). 

Leaf spots mostly angular, 2-5 mm. in diameter, hypophyl- 
lous, flat, white, later brownish. Fertile hyphae projecting in 
bundles from the stomata, hyaline, 40-50/i long by 3;;- broad, 
bent and knotted in places, and provided with toothed projec- 
tions towards the top. Conidia borne at tlie ends and sides, 
spherical, 8-iO/x in diameter, seldom somewhat smaller and 
elliptical, Sft x 7/x, hyaline with a small projection at the base. 

On Lotus uliginosus. Coll and determined by D. A. Boyd, 
West Kildride, Ayrshire, July, 1912. See also Scott. Nat. 1891, 
p. 32. 


Ramultiria iyckHicala Cooke in Grcv. XIV., p. 40 (1885). 

On leaves of Lychnis diurna. 

R('fcrred by Mr. Massee to Ovulana (Brit. Fung. Flora VoL 
III, p. 320). 

Specimens collected b)/ 13. A. Boyd at West Kilbride, Dairy 
and I^ochwinnoch, have been examined, in which the spores are 
distinctly septate, measure I2--23/A x 4-5^, and agree with 
Cooke’s original description. 

Candelosfora Hawl. in Proc. Irish Acad. XXXL N. 13, p. ii 

(1912). 

Sterile hyhac creeping. Conidiophores erect, septate, hyaline, 
irregularly branched or sometimes simple, penicillately divided 
above. C'onidia produced singly at the tips of the ultimate 
branches, multiscptate, hyaline. 

Differs from Mucrosponum in the penicillate branching and 
in the conidia produced singly at the tips of the branchlcts. 

i C. Utcuola Hawl l.c, 

Conidiophores gregarious, about loop long, y\h thick; 
branches at the apices dividing into two or at most three minute 
branchlets. Conidia 3~septate, cylindrical, obtuse, 

6“7p, forming a capxtulum involved in mucus. 

On dead leaves of Ilex Aqmf olhtm^ forming small, scattered, 
white tufts over the upper surface of the leaf. When free of 
the mucus, they stand up side by side like so many candles. 
Clare Island, Mayo. 

Tnehosfonum chartaceum Sacc. in Rev. Mvcol. VIL, p. 224 
(1885). ^ P ^ 

On damp paper, Birmingham, May. 

W. B. Grove in Journ. Bot L. p. 44 (1912). 

Scolecoirichum grmnmts Fuck. Syrnb. p. 107 (1869). 

On under side of living leaves of Fhleum pratenscy Marston 
Green (Warwick), July. 

W. II Grove l.c. 

Diplococcmm spicatum Grove, in Journ. Bot. XXIII, p 167 

(1885). 

Grove has again found this species and has corrected the 
measurements of conidia to 20/x x W. B. Grove in Journ. 
Bot L. p. 44 (1912). 

Helminthosporium mconspicuum C. et E. in Grevillea Vol VI 
p. 88(1878). * " 


On fading grass leaves, I.ongdon Gnen, I.irhfielfl, Sep- 
tember. 

W. ll Grove l.c. 

H eferospormm graeilc Sacc Sylt. IV., p« 4S0 fjK86\ 

On leaves of Ins germtnnca^ Studley Castle, Octolier. 

W. B. Grove 'Fom. cit. p. 45. 

fokaerens Preitss ex Sacc. Syll. IV., p. 515 ;''i886\ 

On bark, Maxstone Priory (Warwick), August. 

W. R. Grove l.c 

Speira ef/usa Sacc Syll. IV., p .514 (r886). 

On dt‘ad wood, Studley Castle, March. 

W. B. Grove l.c. 

Septosporium elaiius Grove l.c. 

On bark, Aberystwyth, January. 

Alternafia i emits Nees. Syst. p. 72 (i8i6). 

On various leaves and stems, Edgbaston, Studley, &c. 

W. B. Grove l.c. 

Macrosporium igiiohtle Karst, in Med. Soc. Faun. Flor. Fenn. 
XIV. too (i88S). . 

Very thin forming greyish brown spots. Fertile hyphae de- 
cumbent, brown, unbranched, with many cross walls, dirty 
smoke-colour, rather short, 160-1 8o/x long, 6~gfi thick. Conidia 
clavate or pear-shaped, tapering below, sessile or shortly 
.stalked, with 2-7 cross-walls and with an incomplete longi- 
tudinal wall, 27-60/X X 9-15/X. 

On fading leaves of Arum maculaium. Coll D. A. Boyd at 
West Kilbride, Ayrshire, June, 1912. 

Slemphylium bolryosum Wallr. FI. Crypt. Germ. IL, p. 300 
(1S33) 

On cultures of sandy soil, Woburn. E. Dale Tom. cit. p. 470. 

AUernaria humkola Oud. in Arch Neerland. sci. ex. et nat. 2 
ser. VIL, p. 292 (1902). 

On cultures of sandy soil, Woburn. E. Dale l.c. 

Nemategmum hmnicola Oud, in Arch Neerland. sci. ex. et nat, 

2 ser, VII, p. 288 (1902)/ 

On cultures of sandy soil, Woburn, E. Dale Tom. cit p. 466, 


BASrspoRiTJM ^folliard in Bull Soc. !iIycoL France XVIIL, p. 
i6() ((902), 

St('rile and fertile hyphae creeping, for a long lime hyaline 
then dark brown. The ultiiiuite branch lets pleurogcnoiis or 
acrrjgcmous bearing swollen, ainpuliform basiclia. Conidia 
solitary, subspherical, smooth. 

B. gallarnm Moll Ic. 

On cultures of sandy soil, Woburn, E. Dale Ic. 

Graphmm Passerimi Sacc. Syll IV., p. 613 (r886). 

On dried twigs of Bramble, Hunnington, June. 

W. B. Grove Tom. cit. p. 46. 

Siysanus Mandlii Mont, in Ann. Sci, Nat. p. 365 (1845). 

On twigs of Gooseberry, Studley Castle, April 
W. B. Grove Ic. 

Sphacflia Curreyana Grove in Journ. Bot. L. p. 46 (1912). 

On sclcrotia of Bderotniia Curreyana in Juncus, Sutton Efrk. 
W. B. Grove Ic. ™ 

Hymenida callonoUles Sacc. var. coriicis Grove Ic. 

On bark, Studley Castle, April. 

Pericysns alvei Betts in Ann, Bot. XX VL, p. 795 (1912). 

On pollen stored in the combs in bee-hives. 

UIIE0iiMEAE« 

Uromyce.s siriatns Schroet. Schles. Ges. Vaterl Cult. Breslaw 
1872, p. n. 

On Trifolium mbms, W. B. Grove in Journ. Bot. XLIX., 
p. 367 (1911). 

IL Loti Blytt in Christiania Vid. Selsk. Forh. 1896, n. 6, p. 37. 

On Trifolmni minus, W. B. Grove I.c. Cf. Plowright Brit. 
Ured. & Ustil p. 134 (1889), 

U, fleet ens Lagerh. in Svensbr. Bot. Tids. Ill, p). 36 (1909). 

On Trofolium repens, W. B. Grove Tom. cit. p. 366. 

U, Lilii Fuck. Symb. Myc. Nachtr. Ill, p. r6 (1875). 

On leaves of Ltltnm candidum, W. B. Grove Tom. cit. p. 
368. Also F. J. Chittenden, April 1912, 
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Paechria Zoffii Wint, in Hedw. i88o, pp. 39 & 107. 

I I'lis species differs from the closely relatt'd Pucdma Calikae 
Idiik in having ft liK’tosporcs with wartr‘d epispores, the riiargiii 
of pseudoprridiiim is slightly incised forming 4-5 firoad 
laciniae. 

On Caliha palusiris collected by J. Adariis at Antrim, N. 
Ireland, determined by W. B. Grove m Irish Naturalist XXL, 
p. H2, 1912. 

In the herbarium at the British Museum there arc specimens 
of this Puccinia from Yorkshire, North Wales, and Scotland. 

USTILAGIlilEilE. 

Doassansia Mariianoffiana Schroet. Pilzfl. Schles. p. 287. 

Sori situated just above the lower epidermis in tlic large air 
cavities of the leaf, subglobose, 100-160/A in diameter, numerous, 
densely gre^garious, in nearly circular spots which are a very 
pale yellow colour, orbicular, and irnrnarginate, reaching a 
diameter of 5 mm. Spores slightly elongated radially, I2px 
6 -8ft, epispore thin, smooth, pale brownish; in\'esting cells of 
the sorus brownish with an outer covering of scanty hyphae. 

Coll D. A. Boyd on leaves of To tamo get on sp., at Ardros- 
san, Ayrshire, August, ign. 
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NEW AND RARE BRITISH FUNGI. 

By Carleton Rea, B.C.L., M.A., &c, 

WITH PLATES 5 and 6, 

Lepiota mediofiava Boud. Bull. Soc Myc. Fr. X. (1804) 
t. I. f. I. ^ 

On decaying cocoanut fibre and soil in greenhouse, Hebden 
Bridge, James Needham, October, 1911. Naturalist fiQi2) 
March, 86. v ; 

Tricholoma humile var. evectum Grove. Journ. Bot. L. (1912) 9. 

7 ’S '9 wide, plane then depressed and concave, 
glabrous, smooth, hygrophanous, fuscous becoming paler; mar- 
gin entire, not striate; flesh pallid. Stem 7*5-8 cm. long, 8 mm. 
thick, slightly thickened at the apex and wider at the base, 
fibrous, stuffed, somewhat fuscous, punctato-squamulose, some- 
v^hat striate, whitish, pulverulent upwards. Gills crowded, 
sinuate, pale ochraceous, thin, edge entire. Spores very white 
oval, 6-7 X 4*5iu,. 

On heaps of dead leaves, Studley Castle, Warwickshire, 
oeptember-October. 

Clitocybe incana Quel, sub Omfhalia orbiformis Fr. var. incana. 
As. Fr. (i886) 4 S 5 j’ Fh Myc. 241 ; and see plate 5. 

Pileus 3-5 cm. wide, convexo-plane then depressed, hygro- 
phanous, pruinose, mouse grey, margin white. Stem 4-6 cm. 
long, 4-6 mm. thick, stuffed, straight or slightly curved, pearl 
grey, white floccose at the base. Flesh soft, greyish. Smell 
none. Gills 2-4 mm. wide, decurrent with a tooth, greyish be- 
coming somewhat ochraceous. Spores white, globose, 3/x diam. 

•D needles, Swarraton, Hants, 31st October, 1912, 

Kev. W. L. W. Eyre. 

Resembling Clitocybe expallens but differing in the white 
margin of the pileus which is not cyathiform and the small 
round spores. ' 

Collybia phaeopodia (Bull.) Fr. Syst. Mvc. L, 122; Hym Eur 
113. 

On bare soil in nettle-bed, garden corner, Sandsend, Sep- 
tember, T91 1. Naturalist (1912) 87. ^ 




' , , 




















i8; 

Mycena Iris Berk, van caerulea Rea, 

fh from the type in the pure blue colour of 

fibnllae on the pilous and stem, 

elhp&.rg.X ®P““ 

la^rMr. w“‘°Ali 2 ,“' r“*>«h»llirc, ,7th May, 

Hygrophorus (Limacium) sqummilosus Rea. Clare Island Sur- 
vey XIIL, 26; and see plate 6. 

Pdeus 5-7 cm. wide, convex then expanded, subumbonate, 
glutinous ftoccosely squamulose beneath the gluten, and tomen- 
tose at the incurved margin over the base of the gills, yellow 
olivaceous, fuscous at the centre. Flesh whitish becoming yel- 
lowish towards the lower half of the stem. Stem 6-8 cm. long, 

- 5 cm. thick, equal or enlarged downwards, solid, glutinous, 
of the same colour as the pileus, white and mealy at the apex. 
(jTills 5-10 mm. wid^sinuato-adnate, white, somewhat crowded 
margin irregular. , Taste agreeable. Smell pleasant. Spores 
.white, globose, 3-5-4 X 3-5/1,, ^ -^puics 

^ On the ground. Old Deer Park Wood, Mount Browne, countv 
Mayo,- 5th October, 1 91 1. 

^ At first sight somewhat resembling some forms of Hycro- 
, pkorus olivaceo-albus but at once distinguished by the floccose 
squamules and tomentose margin of the pileus in which latter 
respect it resembles T ncholoma album, 

Pluteus sororiata Karst. Myc. Fenn. III., ibi (1876). 

Na?uraS‘c”|i3)'8“'*’ '9"- 

Inocybe haemacta Beik. & Cke. var. rubra Rea. 

' This well marked variety differs from the t3q)e in the blood 
red colour of the pileus and_ stem which is only tinged verdi- 
gns gr^ at the extreme ba.se 'although the flesh is tinged with 
ve^igns green fot some considerable idistance upwards 

sh.?e! .7" 

1-3-5 .era. wide; subcampanulate or convex then ex- 
pand^, sometimes ^subumbonate, brownish, becoming ochra- 
CTOus-brown when dry, everywhere covered with white fibrils 
disc with whiti^ subsquarrose squamules. Stem 2-3-4 cm’ 
long, 4-8 m^.- thick, solid, equal or fusiform, rather tough. 
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fiexuous, pallid, everywhere covered with white fibrous 
sqtiamidesy apex white-pruinose. Flesh persistently white. 
Gills 6-7 mm. wide, adnate, ventricose in front, rather distant, 
pale cinnamon-olive, margin minutely flocculoso-creiiulate at 
first. Spores ferruginous, pip-shaped, 14-16 x6-7/x, one gut- 
tulate, smooth. Cystidia scanty, ventricose, 50-65 x i3-i6p. 

Amongst sand, Culbin Sandhills, 17th September, 1912, Mr. 
A. D. Cotton. 

Easily Icnown by the white fibrils on the pileus and stem ; it 
somewhat resembles. Inocybe macvdatay which has white 
adpressed squamules on the pileus. 

FLanimula carnosa Mass. British Fungi 290. 

Growing in small fascicles on wood, found by Mr. A. Clarke, 
at the Castle Howard Fungus Foray, September, 1909. 
Naturalist (1912) 87. 

Phiteolus Mulgravensis Mass. & Crossl. 

Pileus somewhat fleshy, convex then expanded and um- 
bonate, flocculose, becoming broken up into squamules, striate, 
grey, 5-6 cm. across; gills free, crowded, white then cinnamon, 
broad; stem stuffed, smooth, almost equal, base somewhat 
clavate, whitish, 4 cm. long; spores elliptical, ochraceous-brown, 
9-10x4-5/^. 

On wood, Mulgrave Woods, September, 1911. 

Differs from P. reticulatus and P. aleuriaius in the umbonate, 
striate cap becoming squamulose, and in the larger spores. 
Naturalist (1912) 85. 

Coriinarius (Phlegmacium) turbinatus (Vent.) Fr. var. lutescens 
Rea. 

Differs from the type in the yellow flesh of the pileus and 
stem. 

Monk's Risborough, Buckinghamshire, 8th October, 1907, 
Rev. D. C. O. Adams. 


Psaliota ameihystina Quel. As. Fr. 1884; FI. Myc. 71; Roz. & 
Rich. t. 18, f. 1-5. 

Pileus 3-5 cm. wide, convex then expanded, umbonate, villose 
or fibrillose, white becoming either rose or lilac or amethyst 
coloured from the centre outwards. Stem 3-6 cm. long, 5-10 
mm. thick, subbulbous at the base, stuffed with a silky pith, 
fragile, glabrous, white. Ring white, satiny. P'lesh thin, white. 
Smell like Psaliota silvicola. Taste pleasant. Gills 6-7 mm. 
widev ventricose, crowded, free, light grey then bay-brown. 



Spores brownish purple, roundish oblong, 5-7 x Au., one- to two- 
guttulate. 

oiP? Hasleraerc, Surrey, September, 1910, Miss 

Ihoebe Keef, and 19th August, 1912, Mr. E. W. Swanton. 
Easily distinguished in the Minores section by the white pileus 
becoming coloured from the centre outwards. 

HypJwloma aellopujn Fr. in Vet. Ak. Forh. 187^: Hvm 
Eur. 292. lo! j ■ 

On rotting stump, Mulgrave Woods, September, 1911. 
Naturalist (1912) 87. 

Coprinus Friesii Quel. Jur. et Vosg. I., 129, t. 23, f. 5; FI. Mvc. 

SI ; Fr. Hym. Eur. 331 ; Clare Island Survey Pt. XIII.,' s, 
9, 22. 

Pileus membranaceous, ovoid, elliptical, then expanding, 
1-2 cm. high and across, fLoccoseLy pulverulent, snow 70 kite, 
then striate, margin becoming greyish violet. Stem 2 cm. long, 
slender, white, pulverulent, swollen and floccose at the base. 
Gills free, narrow, crowded, white then violaceous and finally 
brownish-black. Spores bay, subglobose, lOju, diam., Clare 
Island and Belclare, H. C. Hawley. 

Coprinus frustulosum Sacc. Myc. Ven. Spec. p. 35, t. 6, f. 10-14, 
from Atti della Soc. Ven.-Trent II.; Massee Revision of 
the Genus Coprinus, Annals of Bot. X, 168. 

Pileus 3 "6 cm. wide, icm. high, ovate then campanulate, 
covered up to the yellow umbo with rosy red micaceous meal. 
Stem I-5-I2-5 cm. long, conical then cylindrical, very brittle, 
white, glistening, hollow, smooth, mealy at the apex. Gills 
free. Spores 8 x 6/1. 

Caespitose amongst long grass near a post and under the 
shade of a Rhododendron, Inval, Haslemere, Surrey, 3rd Sep- 
tember, 1912, teste Mr. E. W. Swanton. 

Easily known by the rosy red micaceous meal on the surface 
of the pileus and the white glistening stem. 

Boletus spkaerocephalus Barla. Ch. de Nice, t. 36; Quel FI 
Myc. 415. 

Pileus globose, 10-20 cm. wide, ochraceous yellow, more 
deeply coloured at the centre and sometimes tinged with brown, 
margin light yellow, with fragments of the ring attached 
Flesh very thick, soft, watery, light yellow, bluish under the 
cuticle. Stem ventricose, 4-6 cm. long, 3-4 cm. thick, furrowed, 
tawny yellow becoming darker. Ring membranaceous, shaggy, 
usually evanescent. Tubes short, decurrent, orifice of pores 




round or angular, bright yellow becoming tawny or brownish 
with age. Spores olivaceous, 8"iox3-4/x, biguttulate. 

Boldre Wood, New Forest, Hampshire, C.R. 

Boletus reticulatus (Schaeff.) Bond. Schaeff. t. io8; Bond. Soc. 
Bot Fr. XXIIL, 321; Icon. Myc. IV. 74 t 146; and see 
plate 5. 

Pileus 8-15 cm. and more broad, ochraceous yellow or greyish 
fawn, finely to^nentose^ fleshy, convex, often cracked in dry 
weather. Stem 6-9 cm. long, 4-6 cm. thick, often obese and a 
little constricted at the base, concolorous or paler, reticulated to 
the base. Flesh white, slightly coloured under the cuticle and 
at the base of the tubes, firm. Smell and taste pleasant. 
Tubes small, i mm. across, round, fairly long, free or almost 
free, greenish yellow. Spores olivaceous, oblong fusiform, one- 
three-guttulate, 13-18 x 4-5/A. 

On the ground under Oaks, Wyre Forest, Worcestershire, 
29th June, 1894. Swarraton, Hampshire, 22nd August, 1912, 
Rev. W. L. W. Eyre. 

Easily distinguished from Boletus edulis by its paler, 
tomentose pileus and the stem reticulated to the base, it also 
generally occurs earlier in the year from the month of May 
onwards and but rarely in the autumn. 

Boletus finicola (Vitt.) Rea. Vitt. Fung. Mang. 170; and see 
pi. 6. . ' 

Pileus 9-20 cm. wide, convex, rich chestnut colour bordered 
with a narrow white line at the margin, fleshy, slightly viscid 
when moist, then dry and fioccose. Stem 9-15 cm. long, 4-8 
cm. thick, concolourous, rugose, slightly reticulate, subbulbous. 
Flesh white, reddish under the epidermis. Tubes 15-20 mm. 
long, adnate, ventricose, greenish, round or angular at their ori- 
fices, I mm. across. Spores olivaceous, fusiform, 1-3-guttulate, 
15-18 X 4-5 /a. 

Amongst Pine needles, Inverey, Aberdeenshire, 2nd October, 
1908. CR- 

Easily known amongst the Edules section by the dry, floc- 
cose, rich chestnut colour of the pileus and stem. 

Bolyporus sulphur eus (Bull.) Fr.' var. albolabyrmthiporus Rea, 

This variety differs from the type in the white, labyrinthi- 
form, torn pores and the flesh which is white from the first. 

Inside a hollow Oak, Garnstone Castle, Herefordshire, nth 
November, 1911, Mr. R. B. Johnstone. 

Polypprus Boucheanus Klotzsch. Fr. Hym. Eur. 533 ; Lloyd 
Syn. Sec. Ovinus of Poly^orus 86. „ 
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Pileus flesh)^ plane or cyathiform, yellowish, with small 
squamae. Pores large, angular, decurrent, white. Stem short, 
pale, hirsute, excentric or often lateral. Spores 7xi2|t, 
hyaline, smooth. 

On a dead branch, Swarraton, Hants, Rev. W. L. W. Eyre, 
teste Lloyd letter no, 42, 7. On an Oak, Looe, Cornwall, Dr. 
A. Adams, August, 1912. 

“ In fact, except as to its small size and pale stem, it is 
squmnosus as to colour, flesh, pores, texture and spore,'' l.c. 86. 

Poly fonts tefhroleucus Fr. Syst. Myc. L, 360. 

On decaying, prostrate trunk, High Greenwood, near Hebden 
Bridge, August, 1911, Mr. James Needham. [Description given 
from fresh specimen] Naturalist (1912) 87. 

Pomes euonymi Kalchb. Enum. II., 1232; Fr. Hym. Eur. 560. 
Kalchbr. Icon. Sel. Hym. 55, t. 35, f. 3. 

On Euonynius eurofaeus^ Grange Park, January, 1895, Rev. 
W. L. W. Eyre, teste Lloyd letter no. 42, 7. 

Pomes australis Fr. Elench. 108 ; Nov. Symb. 47 ; Hym. Eur. 556. 

Pileus 15-30 cm. arid more across, deep umber chestnut or 
paler, convexo-plane, dimidiate, sessile, incrusted on the surface 
with a sticky resinous coating which finally dries up into tuber- 
cular ridges and becomes laccate and shining, margin sterile. 
Pores elongate, stratose, 2-3 cm. or more in length, reddish 
umber; orifice minute, round, at first white then fuscous. Flesh 
very thin, 2-4 mm. thick, soft, deef umher chestnut. Smell 
aromatic. Spores ochraceous, smooth, broadly elliptical, io~i2 
X 7-8/i-, one-guttulate, truncate at the base. 

On Ulmus glabra, Benthall Works, Broseley, Salop, 3rd 
October, 1912, Mr. W. B. Allen. 

Resembling Pomes resinaceus in its laccate pileus but differ- 
ing in the very thin, deep umber chestnut flesh and the long 
pores which greatly exceed the thickness of the flesh at all 
stages. 

Polystictus stereoides Fr. Syst. Myc. L, 369; Quel. FI. Myc. 390. 

Pileus coriaceous, effuso-re flexed, reniform, 2-3 cm. wide, 
rigid, thin, pubescent then glabrous, greyish fuscous with con- 
colourous, depressed, " narrow zones. Flesh creamy white. 
Pores medium size, ^xnz<y}l^!^,daeda^^o^cl, white. Spores ellipsoid, 
Qli long. 

On a Fir stump, Swarraton, Hants, Rev. W. L. W. Eyre, teste 
Lloyd letter no. 42, 7. 
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Foria rmicida Bres. Fungi. Trident. IL, 96, pi. 208, f. i. 

On the ground among decaying pine needles, Mulgrave 
Woods, September, 1910, Specimen sent to C. G. Lloyd. 

Poria rancida Bres. I have collected this same species in 
France on pine needles, and it was confirmed by Bresadola/' 
Naturalist (1912) 87. 

Pentofhora aurantiaca Bres. Fungi Trident. 11 . 37, pi. 144, f. 2. 
Fungi Polon, 103. Gloeopeniofhora v. H. et L. Beitr. 
(1908) 13. 

On decaying wood, Mulgrave Woods, September, 1911. 
Identified by Miss Wakefield. Naturalist (1912) 88. 

AurICULARIOPSIS R. Maire in “ Recherches cytologiques & sur 
les Basidiomycetes Bull. Soc. Myc. Fr. XVIII. (1902) 102. 

This new genus is established for the reception of Cyphella 
a 7 npla Lev. It is distinguished from Cyphella by its gel- 
atinous consistency; some authors have wrongly transferred 
it to the genus Auriculana which has transversely septate 
basidia, but like the latter it shrivels up in dry weather and 
swells out in wet weather. 

Auriculariopsis a^npla (Lev.) R. Maire. Cyphella ampla Lev. 
Ann. Sc. nat, 1848, Fr. Hym. Eur. 662. Auricularia Leveillei 
Quel. Soc. Bot. Fr. 1870, FI. Myc. 25. Corticium'ilocculen- 
turn Fr. Epicr. 559; Hym. Eur. 647. 

Cups gelatinous, 4-12 mm. across when moist and fully ex- 
panded, thin, hoodshaped and inverted when dry, externally 
tomentose and pale in colour. Hymenium at length wrinkled 
and veined, fawn or bright brown, margin white. Spores boat- 
shaped, 8-10 X 3-4/A, white, hyaline. 

On a dead twig, Cambridge, 27th November, 1912, Mr. F, T. 
Brooks. 

Cyphella villosa (Pers.) Quel. var. stenospora Bourdot & Galzin, 
Bull. Soc. Myc. Fr. XXVI., 225. 

Minute rs-4mm. across, densely caespitose, hairs rough, 
pointed, 3-4^ diam. ; spores oblong, narrow, attenuated a little 
obliquely at the base, 8-10 x 3-4/A. Basidia 15-18 x 6-8/a. 

On dead fronds of Lastraea Filix-mas, Athyrium Filix- 
foe^nina, &c., Inver, Dunkeld, Perthshire, 29th October, 1912, 
Mr.“ Charles McIntosh. 

Clavaria Crosslandii Cotton in Naturalist (1912) 86. 

Plants small, unbranched, isolated or fasciculate, greyish- 
white pr grey, becoming darker with age; smell and taste 
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slight, pleasant. Clubs very slender, brittle, 2-3 cm. high, 

I “3 mm. thick, pruinose, cylindrical, apex usually pointed. 
Stem hardly distinct. Flesh somewhat darker than the 
hymenium. Internal structure pscudoparenchymatous in trans- 
verse section, cells $-8^1 diam. Basidia 20-25 contents 

granular, sterigmata 4, erect. Spores hyaline, smooth, pip- 
shaped, 4-5 X 2-5-3P. 

Hab. In short grass. Mulgrave Woods, September 1910 
and 1911. Comm. C. Crossland and W. N. Cheesman. 

'' The grey colour and small size which cannot fail to strike 
the observer, are good held characters by which to recognise the 
present species. From the drab-coloured C. temdpes it is dis- 
tinguished by its slender, brittle clubs, and from C, finnosa by 
its fasciculate instead of densely tufted habit. C. acuta^ which 
the new species resembles in size, habit and texture, differs in 
the complete absence of the grey tinge. The microscopic 
characters confirm its title to specific distinction, the small 
basidium and spores marking it off from allied species. 
Amongst continental species C, Crosslandii most nearly 
approaches C. afjinis Pat. et Doas. but this plant differs accord- 
ing to the published descriptions (no type is preserved), 
(i) in the distinct stem; (2) in becoming yellow on drying; 
(3) in the slightly punctulate spores. Though, on both occa- 
sions, a few clubs only were met with, the specimens agreed 
precisely, and were sufficient to show the essential characters.'*' 

Lycoperclon candulimi Pers. Syn 146. Ly coper don separans 
Peck New York Nat. Hist, Mus. Bot. Report XXVI., 73 
(1874); Morgan “North American Fungi" Jour. Cin- 
cinnati Socy. of Nat. History April, 1891, 5. Lycoperclon 
cruciatum Rostk. in Sturm Deutschl. FI. Bd. Ill, Hft. 
XVIIL, 19, t 8 (1844); Lloyd Myc. Notes 214; Naturalist 
(1906). 

In a field on Haste Hill, Haslemere, 12th September, 1912, 
Mr. E. W. Swanton. 

G easier coronatus (Schaeff.) Schrot; Lloyd The Geastrae 31; 
Geastrum quadrifiduin Pers. var. minus (Schmiedel) Pers. 
Syn., 133. Geasier fornicaUis (Huds.) Fr. Sys. Ill, 12; 
Rabh, Krypt.-FI. I, 912; Eng. & Prantl Pflanzen-familien 
I. Teil, abt 2, 322. 

Exoperidium fornicate, the mycelial layer forming an im- 
perfect cup to which the arched segments of the fibrillose layer 
are loosely attached at the tips. The cup is not perfect as in 
Geasier fornicatus (Huds.) Berk, but the mycelium is so strongly 
developed that adhering dirt and pine-needles represent an ir- 
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regular mass rather than a definite cup. Segments of the 
arched hbrillose layer usually four, sometimes five, deeply cut, 
but relatively short as compared to the segments of G. fornica- 
tus. Fleshy layer light coloured, partially adherent or some- 
times entirely peeled off; Inner peridium oblong, tapering to 
a short pedicel at the base and to an acute mouth at the apex, 
covered with minute granular f articles. Mouth definite. 
Spores globose, 4/i., rough. 

In my paper on British Geasters last year I said this small 
fornicate Geaster, so abundant in the coniferous woods on the 
Continent, had never been recorded for Britain. On the 4th 
September, 1912, Miss E. M. Wakefield kindly sent me a 
specimen of this species for confirmation ; it ^^as from the 
Stroud Valley, Cotswold Hills, Gloucestershire "^’;Subsequently 
Mr. J. Ramsbottom informed me that there are fi;^^pecimens of 
this species in the Broome Herbarium gathered mbar Lucknam 
Grove, six miles west of Chippenham, Wiltshire, in October, 
1867. 


Galactinia brunneo-atra (Desm.) Boud. ; Desm. Esp. nouv. 
(1836) 9; Sacc. Syll. VIIL, 92; Boud. Hist, et class. Disc., 
49; Icon. Myc. IV., i64> pL 298; Journ. Bot. LL (1912) 189. 

On the sandy flats by the sea, from Formby to Ainsdale, 
Lancashire, Mr. H. J. Wiieldon. 


PUSTULARIA Fckl. Boud. Hist, et class. Disc., 52. 

Ascophores cup-shaped, entire, pale, ochraceous or greyish, 
slightly tomentose rather than furfuraceous, sessile, rarely 
stipitate. Asci 8-spored, not turning blue with iodine. Spores 
elliptical, generally two-guttulate and accompanied with 
other granules. Paraphyses thin, hyaline or slightly coloured, 
scarcely thickened at the apex and not recurved. Growing on 
the ground. 


Pustularia patavina Cke. & Sacc. Mycogr. f. 360; Sacc. Syll. 

VIIL, 193; Boud. Icon. Mycol. IV., 189, pi. 340. 

Ascophore '5-1 cm. across, sessile, palish orange-ferruginous, 
whitish on the outside, disc cup-shaped, finally a little flat- 
tened, tomentose, ochraceous- ferruginous, margin crenate. 
Paraphyses linear, branched from the base, very slightly 
thickened at the apex, scarcely coloured. Asci not turning 
blue with iodine, slightly attenuated at the base, 200-260 x 15- 
20/X. Spores large, white, fusiform, smooth, two guttulate and 
accompanied with many granules, 24-26 x io-i3ff. 

, Among-st moss on an old charcoal bed at Kin fauns, Perth- 
shire, July to September, 191 2^ Mr. James Menzies (teste 
^ Monsieur"E._'Boudier).. ' . , . 
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Tricharia Boud. Hist, et class. Disc. 57. 

Ascophores cup-shaped, hairy, the hairs on the exterior 
generally brown, disc greyish or yellowish, rarely white. Asci 
fairly large, 8-spored, not turning blue with iodine. Para- 
physes straight, a little branched. Spores smooth, rarely ver- 
rucose, not guttulate, sometimes containing some small granules 
that collect together. Growing on the ground. 

Tricharia gilva Boud. in Cke. Mycogr. f. 406; Sacc. Syll. VIIL, 
185; Boud. Icon. MycoL IV., 194, pi. 347; Nat (1906) 8. 

Ascophores greyish-fuliginous, scattered, rarely caespitose, 
3-8 mm. across, sessile, cup-shaped becoming plane, clothed 
externally with septate, rough, pointed hairs, which are fascicu- 
late at the margin and more flexuose at the base. Paraphyses 
linear, not thickened at the apex, uncoloured. Asci slightly 
attenuated at the base, cylindrical, 8-spored, not turning blue 
with iodine, 200X15-16/X. Spores white, elliptical, scarcely 
granular inside, sometimes having when immature one or two 
small guttae which disappear, 13-16 x 9-1 i/a. 

On excavated clay soil amongst grass by the hedge side of 
a road in the suburbs of Perth, June and July, 1912, Mr. James 
Menzies. 

Sepultaria foltacea (Schaeff.) Boud. Icon. Mycol. IV., 201, t. 

359; Schaefif. t. 319. 

Ascophore of medium or fairly large size, subterranean, 
globose and closed at first, then splitting up into large tri- 
angular segments like a Geaster, leaving a deep cup with the 
margin bent back in star-shaped pieces ; disc dirty white 
slightly tinged with livid, externally clothed with wavy, flex- 
uous, smooth, septate, brown hairs. Paraphyses simple or 
branched from the base, hyaline, septate, very slightly thick- 
ened at the apex. Asci large, attenuated at the base, not be- 
coming blue with iodine, fairly wide, cylindrical, 380-400 x 20- 
25/x. Spores ovoid, large, white, smooth, having one large 
gutta when mature accompanied with other granules when 
immature, 25-28 X 1 5-1 8iut.. 

On sandy clay in and near an Old Red Sandstone quarry 
amongst the finer mosses near Perth, August to October, 1912, 
Mr. J. Menzies (teste Monsieur E. Boudier), 

Anthracobia Boud,, Hist, et class. Disc. 64. 

Ascophores densely caespitose, small, orange coloured, 
clothed externally with fasciculate, short, obtuse hairs which 
make the margin under a lens appear black punctate. Asci 
cylindrical, narrower than in Ciliaria. Paraphyses thickened 
at the apex, becoming green with iodine. Spores elliptical, 
smooth, guttulate. Growing on charcoal. 


Anthracobia nitida Boud. Hist, et class. Disc. 65; Icon. MycoL 
IV., 219, pi. 388. 

Ascophore 1-3 mm. wide, sessile, plano-convex, margin 
minutely dentate, orange-red, externally paler and granulose 
with fasciculate, short, obtuse, triseptate, fulvous hairs, 60-80 x 
15/X. Asci cylindrical, 8-spored, attenuated at the base, 220 x 
15/A. Paraphyses clavate, 8-1 0/x thick at the apex, filled with 
orange granules that become blue with iodine. Spores oblong- 
elliptical, white, biguttulate rarely accompanied by many 

•small granules, smooth, 18-19 X 8-9 /a. 

Distinguished from Anthracobia melaloma by its brighter 
colour, smaller size, more clavate paraphyses and smaller 
spores with guttae less divided up. On charcoal heaps, especi- 
ally on the fine ash left by the more complete combustion of 
the wood, July to October, 1912, Kin fauns, Perthshire, Mr. 
James Menzies (teste Monsieur E. Boudier). Densely caespitose 
and accompanied by Anthracobia maurilabra (Cke.) Bpud. 

Humaria rubens Boud. Bull. Soc. Myc. Fr. XII., 13, III., 
f. 3; Icon. Mycol. IV., 224, pi. 396; Naturalist Jam (1899), 
27; Fungus FI. of Yorkshire, 258. 1 

Gregarious, usually amongst the finer mosses, over a large 
area on the Sidlaw Hills following the andesite rocks to the 
outcrop on the Dundee road near Perth, August and September, 
1912, Mr. James Menzies (teste Monsieur E. Boudier). 

Microglossum arenarium Rostr. Med. om. Gronland, 3, 606 
(1891); Bot. Tidssk. XVIIL, 76 (1892); Bot Cent. Beiheft, 
3 (^893). Leftoglossum latmn Pk. Bull. Torr. Bot. Club 
XXIL, 210 (1895). Mitrula arenaria (Rostr.) Mass. Ann. 
Bot. XL, 283 (1897) . Corynetes arenarius Durand “ The 
Geoglossaceae of North America ” Annal. Mycol. VL, 417 
(1908); Boud. Discomy. d'Eur., 87. 

Plants single or caespitose, broadly clavate, black, 1-4 cm. 
high; ascigerous portion about half the total length, *5-2 cm. 
broad, irregularly bent or contorted, compressed, furrowed, 
black ; stem brownish-black or olive-black, pruinose or 
squamulose. Asci stout, clavate-cylindrical, apex narrowed, 
pore blue with iodine, 100- 125 x 12-15/A; spores eight, biseriate 
above, uniseriate below, hyaline, smooth, cylindrical or cylin- 
dric-oblong, ends rounded, straight or curved, 25-35 x 6/a, con- 
tents for a long time continuous, finally becoming at least four 
septate (probably ten or more); paraphyses brown, cylindrical, 
septate, longer than the asci, 3/x thick below, the apices usually 
somewhat clavate, thickened and more or less curved. 

In sand, September, Greenland,' Labrador, Newfoundland, 
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Jutland (Denmark). A well-marked northern species charac- 
terized by the long^ conspicuous^ broivn parapkyses. 

Amongst sand, Culbin Sandhills, 15th and 17th September, 
1912. I am greatly indebted to Miss E. M. Wakefield for 
her kind assistance in identifying this species. 

Ombrophila nigripes (Pers.) Bond. Heloiium Fr. Suiiima, 
356. Peziza Pers. Syn., 66r ; Fr. Syst. Myc. IL, 132. 
Minute, subgelatinous, stipitate. Disc *5-2 mrn. across, plane 
then concave with the margin projecting, glabrous, pale whitish 
or yellowish. Stem 4-6 mm. long, *5 mm. thick, becoming 
black in the basal two thirds, white at the apex. Asci cylin- 
drical, 15-24 X 3-4/A, 4-spored. Spores i -seriate, hyaline, con- 
tinuous, oblong, 5-6 X r5-2/A. 

On dead leaves of Picea excelsa near Perth, i8th October, 
1912, Mr. James Menzies, 

Easily known by its long black stem and small pale disc. 

I have to thank Mr. J. Ramsbottom for his kind assistance 
in determining this species. 

Dasyscypha perplexa Boud. Hist, et class. Disc., 120; Icon. 
Mycol. IV., 298, pi. 510. 

Ascophores minute, *5-1 mm. across, stipitate, white, , cup- 
shaped then plane, densely velvety, disc milk white becoming 
slightly ochraceous when dry; stem *5-1 mm. long, concolorous, 
straight or fiexuous, pubescent, hairs uncoloured, septate, cylin- 
drical more or less fiexuous, covered with evanescent granules, 
100 X 4-5/A, flesh white. Paraphyses fusiform, very pointed, 
septate at the base, internally granular, greatly exceeding the 
asci, Asci clavate, 8-spored, foramen immarginate, 40-45 x 
6-7/x. Spores fusiform-oblong, white, sometimes a little gran- 
ular inside, 10-12 x 2-3/A, 

On dead root stocks and stems of Dactylis glomerata at 
Muirhall, near Perth, February and March, 1912, Mr. James 
Menzies. 

Pezicula Tul. Boud. Hist, et class. Disc. 159. 

Ascophores small, bright coloured, almost immarginate, not 
urceolate, very slightly furfuraceous on the outside, generally 
stalked and more turbinate. Asci large, very slightly smaller 
towards the base, 6-8-spored, foramen not or only a little mar- 
ginate. Paraphyses dichotomously branched upwards, clavate 
at the apex. Spores oblong, often curved, guttulate or filled 
wuth oily granules which disappear on germination, continu- 
ous at first then finally many-septate. 

Growing on dead branches of trees and shrubs. 
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Pezicula eucrita Karst, Mycol. Fenn. I., i66; Boud. Icon. Mycol. 

IV., 330, pi. 559. 

Small, '5-1*5 mm. across, shortly stipitate, turbinate, thick, 
yellowish-ferruginous. Ascophores arising from a very short 
and thick stem, disc convex, slightly marginate, neither urce- 
oiate nor patelliform, sometimes only a little umbilicate, stem 
darker in colour, flesh concolorous. Paraphyses sparsely sep- 
tate, slightly coloured, dichotomously branched, a little thick- 
ened at the apex. Asci large, broad, 8-sp6red, very slightly 
smaller at the base, foramen immarginate, 80-100x17-20/4. 
Spores at first white then slightly coloured, oblong-cylindric, 
somewhat' fusiform, straight or curved, guttulate and filled 
with granules, at first continuous then filially many-septate, 
after germination they lose all their guttae and grtoulations, 
32-40 x7-9/i. ^ 

On bark of Pinus sylvestris Bidston, Cheshire, I2b^anuary, 
1912, and i6th August, 1912, Dr. J. W. Ellis. 


Published ^isl May^ 1913. 


DOLGELLEY SPRING FORAY. 

gth to ijtk May, igiy. 

The fifth informal spring foray of the British Mycological 
Society was held at Dolgelley, Merionethshire, from Friday, 
the 9th of May, to Tuesday, the 13th of May, 19x3. The 
members assembled on the Friday evening at the Ship Hotel, 
Dolgelley, and this constituted the headquarters of the Society 
for the meeting. Some nice examples of Mitrofhora hybrida 
(Sow.) Boud. from the neighbourhood of Benthall, Salop, were 
brought to the foray by Mr. W. B. Alien, 

On Saturday, the loth of May, at ten o^clock, the members 
proceeded along the road leading to the Torrent Walk. Pro- 
fessor R. H. Yapp, M.A., of Aberystwyth, had arranged with 
the President (Mr. A. D. Cotton, F.L.S.) to bring over a con- 
tingent of his more advanced botanical students, and they suc- 
ceeded in overtaking the members before the Torrent Walk was 
reached. Immediately on entering the Torrent Walk the 
President handed in a somewhat rare species of Cordyceps, but 
although immediate steps were taken to find some more speci- 
mens in the vicinity, only one other was obtained growing 
from the dead body of a dipteron. With Mr. J. Ramsbottom’s 
kind assistance I was subsequently able to refer this 
species to *Cordyceps myrmecophila Ces. In the boggy 
ground about the middle of the Torrent Walk some specimens 
of Mitrula paludosa Fr., Pseudombrophila ( ^Geopyxis) tenui- 
spora (Cke. & Mass.) Boud. and Arachnopeziza (Tapesia) 
aurelia (Pers.) Fckl. were found. On a fallen Ash tree Mr. 
W. B. Allen boxed a few sporangia of Hemitrichia Y es par ium 
(Batsch) Macbr. which has hitherto not been recorded for 
Wales. 

On the following day a traverse was taken across the fields 
in the direction of Nannau House. In the yard of a farm 
house about mid-way some straw and potato haulm that had 
been used in an old turnip bury were carefully examined and 
rewarded Mr. W. B. Allen with two mycetozoa which are addi- 
tions to the Welsh list, namely, Physaruin co 7 npresstt 7 n A. & S. 
and Didymimn nigripes (Link) Fr. var. xanthopus (Ditm.) 

* For an extended description of this species see p. 313. 
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Lister, few ascophores of Sderoiima sclerotiormn (Libert) 
Schrot. were also obtained at the same place. About mid-day 
the members arrived at the entrance to the Nannau Woods and 
spread out in all directions in their search for fungi. Mr. 
W. B. Allen was again successful in securing a few examples 
of Protolrickia metallica (Berk.) Mass., previously only re- 
corded for Wales from the Nantyffrith Valley, at the spring 
foray on the 17th May, 1910, Dr. J. W. Ellis found Phoma 
quercella Sacc. & Roum. on Oak galls (Cynifs Kollmi). This 
is the first record of this species for Britain. 

On Monday, the 12th of May, the members journeyed by the 
9-45 a.m. train to Arthog. The woods on the right bank of the 
Arthog falls were first visited and the walk was continued to 
some young plantations adjoining the ridge from whence the 
ascent of Cader Idris is generally commenceA The orange 
ascophores of Mitrula paludosa ¥r. were seenTn great abund- 
ance, and Dr. J. S. Bayliss Elliott collected a few examples of 
the somewhat uncommon Vibrissea tnmcoru 7 n (A. & S.)Er. 

In the evening, at the business meeting of the Qlub, it was 
decided to hold the Whitsuntide week-end spring^Toray for 
1914 in the Forest of Dean. Dr. O. V. Darbishire, B.A., 
Ph.D., of University College, Bristol, and Miss B. O'Loughlin, 
of Rocklands, Wallasey, Cheshire, were unanimously elected 
members of the Society. A hearty vote of thanks was accorded 
to Captain C. M. Richards, of Caerynwch, Dolgelley, and to 
Mr. A. R. Cox, agent to Colonel Scott, and the owners of the 
Nannau demesne, for kind permission to visit their estates. 

On Tuesday, the 13th of May, at ten o'clock, a start was 
made from the headquarters in the direction of Penmaenpool, 
and a fair number of plants were found affected by Puccinia 
Umbilici Guep. and Melamfsorella Dieteliana Syd, {^Uredo 
Polypodii Pers. p.p.). The woods adjacent to the railway 
station at Penmaenpool were carefully worked, but only 
Collybia succinea Fr. is worthy of note. Abergwynant valley 
was next visited and the return made to Dolgelley by the old 
Towyn road. 

Messrs. C. J. Sharpe and Norman G. Hadden visited Fair- 
bourne Sands on Wednesday, the 14th of May, and sent on 
specimens of Collybia stipitaria Fr., Nidularia pisifor^nis 
(Roth.) Tub and Ciliaria (Lachnea) trechispora (B. & Br.) 
Boud. for verification. Over two hundred and sixty species 
of fungi were met with during the foray, and Mr. W. B. Allen 
has furnished me with the subjoined list of mycetozoa, includ- 
ing twenty-one species and two varieties. 
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COMPLETE LIST OF FUNGI :,GATH^ 
DURING THE FORAY. 

A . = Arthog ; A. = F airbourne ; N. — N annau Woods ; P. == Pen- 

maenpool Road and the Abergwynant Valley; r, = Torrent 

Walk. 

Lepiota amianthina (Scop.) Fr. A. 

Tricholoma gambosum Fr. N., melaleucum, (Pers.) Fr. F.y P. 

Clitocybe metachroa (Fr.) Berk. W, ditopus Fr. A., suaveolens 
(Schum.) Fr. (=fragrans (Sow.) Fr.) T, 

Collybia velutipes (Curt.) Fr. V., stipitaria Fr. (— Marasmiiis 
scabellus (A. & S.) Quel, Crinipellis stipitariiis (Pers.) 
Pat.) F.y succinea Fr. P., tenacella (Pers.) Fr. (==---Colly~ 
bia clavus (Schaeff.) Quel.) x¥. 

Mycena galericulata (Scop.) Fr. T.y polygramma (Bull.) Fr. F., 
alcalina Fr. W, ammoniaca Fr. A., filopes (Bull.) Fr. 
P.y amicta Fr. A., clavicularis Fr. P., discopus Lev. A.^ 
hiemalis (Osb.) Fr. P. 

Omphalia rustica Fr. T., umbel lif era (Linn.) Fr. N.y fibula 
(Bull.) Fr. var. Swartzii Fr. A. 

Pleurotus septicus Fr. T. 

Lactarius subdulcis (Pers.) Fr. N. 

Androsaceus perforans (Hoffm,) Pat. A., N.y epiphylloides Rea P. 

Panus stypticus (Bull.) Fr. A., P. 

Lenzites betulina (Linn.) Fr. T. 

Pluteus cervinus (Schaeff.) Fr. A., V., T, 

Entoloma clypeatum (Linn.) Fr. P. 

Nolanea pascua (Pers.) Fr. A., W, P., var. umbonata Quel. N. 

Claudopus variabilis (Pers.) W. G. Sm. A., P., P. 

Pholiota togularis (Bull.) Fr. A., iV., mutabilis (Schaeff.) Fr. 
V., P. 

Inocybe pyriodora (Pers.) Fr. P., rimosa (Bull) Fr. P., astero- 
spora Quel. P. 

Naucoria melinoides (Bull.) Fr. P., escharoides Fr. P. 

Galera spartea Fr. W, hypnorum (Schrank) Fr. A., P., var. 
sphagnorum (Pers.) Fr. A. 

Tubaria furfuracea (Pers.) W. G.’Sm. W, P. 

Crepidotus alveolus (Lasch) Fr. V., P. 

Cortinarius (Dermocybe) cinnamomeus (Linn.) Fr. P. 

(Telamonia) brunneus (Pers.) Fr. A., N. 

(Hydrocybe) erythrinus Fr. P, 
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Psaliota comtula Fr. F, 

Stropharia semiglobata (Batsch) Fr. A., N, 

Hypholoma sublateritium Fr. F., capnoides Fr. A., F., epixan- 
thum (Paul) Fr. F., fasciculare (Huds.) Fr. N. 

Psilocybe foenisecii (Pers.) Fr. P. 

Psathyra fibrillosa (Pers.) Fr. N., P., corrugis (Pers.) Fr. P. 

Bolbitius fragilis (Linn.) Fr. A. 

Coprinus cinereus (Schaeff.) Fr. N.^ niveus (Pers.) Fr. A., mica- 
ceus (Bull.) Fr. F., radians (Desm.) Fr. N.^ radiatus 
(Bolt.) Fr. N.j on rabbit dung. 

Panaeolus sphinctrinus Fr. P., campanulatus (Linn.) Fr. A., N , 
F., papilionaceus (Bull.) F r. F. 

Anellaria separata (Linn.) Karst. P. 

Psathyrella gracilis (Pers.) Fr. P. 

Polyporus brumalis (Pers.) Fr. A/., rutilans (Pers.) Fr. F., betu- 
linus (Bull.) Fr. 

Fomes applanatus (Pers.) Wallr. P., pomaceus (Pers.) Quel. A., 
ferruginosus (Fr.) Massee annosus Fr. Ih - 

Polystictus perennis (Linn.) Fr. F., versicolor (Linn.) Fr. A., 
PI .y P.y velutinus (Pers.) Fr. F., abietinus (Dicks.) Fr. F. 

Poria vulgaris Fr. N., mollusca (Pers.) Fr. T.^ vaporaria (Pers.) 

Fr. A.y N.y blepharistoma B. •& Br. 2V.F., farinella Fr. 
A., F. 

Daedalea quercina (Linn.) Fr. N.y T. 

Merulius corium (Pers.) Fr. A. 

Solenia anomala (Pers.) Fr. F., var. ochracea (Hoffm.) Massee H . 

Hydnum auriscalpium (Linn.) Fr. niveum (Pers.) Fr, A/., 
argutum Fr. F. 

Trpex obliquus (Schrad.) Fr. A., 7/., F. 

Grandinia mucida Fr. F., granulosa (Pers.) Fr. 7/. 

Odontia fimbriata (Pers.) F r. F. 

Kneiffia setigera Fr. 7/., P., F. 

Stereum hirsutum (Willd.) Fr. A., iV., P., sanguinolentum (A. & 
S.) Fr. 7/., rugosum (Pers.) Fr. F. 

Hymenochaete rubiginosa (Dicks.) Lev. N., F., corrugata (Fr.) 

■ Lev. P. 

Corticium sanguineum Fr. 7/., laeve (Pers.) Fr. A., caeruleum 
(Schrad.) Fr. A., F., nudum Fr. F., polygonium (Pers.) 
Fr. TV., serum (Pers.) Fr. A. 

Peniophora quercina (Pers.) Cke. F., cinerea (Pers.) Cke. A., F., 
velutina (DC.) Cke. P., hydnoides Cke. & Mass. F., 
incarnata (Pers.) Massee 7/., on JJlex. 

Cyphella villosa (Pers.) Karst. A., capula (Holmsk.) Fr. P., P.; 
muscigena (Pers.) Fr. F. 

Auricularia (= Hirneola) Auricula- Judae (Linn.) Schrot F. 

Sebacina incrustans (Pers.) Tul. 7/. 

Exidia glandulosa (Bull.) Fr. 77., F., albida (Huds.) Bref. A., 
M., F. 
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Ulocolla foliacea (Pers.) Brcf. A". 

Tremeila mesenterica (Retz.) Fr. A,, A'., T. 

Dacryomyces deliquescens (Bull.) Diiby /!., stillatus (iSIees) Fr. 

N.y sebaceus B. & Br. A’. 

Ditiola (~ IDacryopsis) niida B. & Br, N. 

Calocera stricta Fr .P, 

Nidularia pisiformis (Roth.) Tul. F. 

Cyathus striatus (Huds.) Pers. N\ 

Bovista nigrescens Pers. /A, T. 

Lycoperdon caelatum (Bull.) Fr, xV., pratensc Pers. (=hycmalc 
(Bull.) Vitt., depressum Bon.) T. 

Uromyces Ficariae (Schum.) Lev, F., Valerianae (Schuin.) 

Fckl. P.y Rumicis (Schum.) Wint. P., Scillarum (Grcv.) 
Wint. V., Poae Rabh. 

Puccinia fusca (Relh.) Wint. P., Umbilici Guep. A.y F., P.y J., 
Aegopodii (Sebum.) Mart A'., Cliondrillae Cda. 
(= prenanthis (Pers.) Wint.) P,, on leaves of Laciuca 
muraliSy Lampsanae (Schultz.) Fckl. P., Primulae 
(DC.) Duby A.y Buxi DC. At, Caricis (Schum.) Rebent. 
F.y N.y Pringsheimiana Kleb. P., the aecidial condition 
on leaves of Ribes Grossidariay graminis Pers. P. 
Phragmidium Fragariastri (D C.) Schrot. P., violaceum (Schultz.) 
Wint A.y N.y P. 

Coleosporium Senecionis (Pers.) Fr. At, P. 

Melampsorella Dieteliana Syd. (™Uredo Polypodii Pers. pp.) 
P.y P. 

Urocystis Anemones (Pers.) Wint. P. 

Sphaerotheca pannosa (Wallr.) Lev. P. 

Nectria cinnabarina (Tode) Fr. -4., coccinea (Pers.) Fr. P., epis- 
phaeria (Tode) Fr. N.y muscivora B. & Br. A. 
Hypomyces rosellus (A. & S.) Tul. N.y P. 

Cordyceps militaris (Linn.) Fr. A., P., myrmecophila Ces. P. 
Chaetomium elatum Kunze F. 

Leptospora spermoides (Hoffm.) Fckl. A., P. 

Rosellinia aquila (Fr.) de Not. N.y P.y P. 

Melanomma pulvispyrius (Pers.) Fckl. P. 

Sphaerella maculiformis (Pers.) Auersw. P., Buxi Fckl. N., 
rumicis (Desm.) Cke. P., P, 

Mycosphaerella Ascophylli Cotton, on AlgaOy Barmouthy A. D. 
Cotton. 

Leptosphaeria Rusci (Wallr.) Sacc. A., dolioium (Pers.) Ces. & 
de Not. N. 

Pleospora herbarum (Pers.) Rabh. P. 

Eutypa lata (Pers.) Tul. A. 

Valsa populina (Pers.) Wint (= Cryptosphaeria millepunctata 
Grev.) A.y N.y P., P. 

Melanconis stilbostoma (Fr.) Tul. N.y P. 
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Diatr 3 ’’pella quercina (Pers.) Nke. A.^ M., P., T. 

Diatrype stigma (Ploffm.) de Not. P. 

I-Iypoxyion muitiforme Fr. F., rubiginosum (Pers.) P'r. J., 
fuscurn (Pers.) Fr. P,y coccineum (Bull.) Fckl. M 
Daldinia concentrica (Bolt.) Ces. & de,Not, P. 

Ustulina vulgaris Tul. 

Xylaria hypoxylon (Linn.) Grev. A., N., T., polymorpha (Pers.) 
Grev. N, 

Phyllachora gi'aminis (Pers.) Fckl. P., Junci (Fr.) Fckl. A., P., 

T, ■ ■ 

Dothidella bctulina (Fr.) Sacc. P., T. 

Rhopographus pteridis (Sow.) Wint. P., P. 

Aleixria (== Peziza) vesiculosa (Bull.) Boud. A., P. 

Galactinia (=Peziza) badia (Pers.) Boud. N. 

Ciliaria (— Lachnea) scutellata (Linn.) Quel. A., P., trechispora 
(B.&Br.)4ud.F. 

Ciieilymenia (—Lachnea) theleboloides (A. ■&' S*) Boud. A., 
coprinaria (Cke.) Boud. A., P. 

Pseudombrophila (= Geopyxis) tenuispo-ra (Cke. & Mass.) Boud. 
A., P. 

Mitrula paludosa P'r. A., N.y P. 

Cudoniella (=Leotia) acicularis (Bull.) Schrot. P. 

Vibrissea truncorum (A. & S.) Fr. A. 

Calycella (—Helotium) claroflavum (Grev.) Boud. A. 

Coryne sarcoides (Jacq.) Tul. A., P., urnalis (Nyl.) Sacc.P. 
Orbilia leucostigma Fr. P., xanthostigma Fr. A., M, P. 
Sclerotinia tuberosa . (Pledw.) Fckl. P., P., Curreyana (Berk.) 

Karst. A., sderotiorum (Libert) Schrot. N. 
Chlorosplenium aeruginosurn (Oed.) de Not. A., N.y P., P. 
Helotium herbarum (Pers.) Fr. aureum (Pers.) Sacc. N.y 
fructigenum (Bull) Karst. P., cyathoideum (Bull.) 
Karst. P., virgultorum (Vahl.) Karst. P., calyculus 
(Sow.) Berk. P. 

Dasyscypha virginea (Batsch) Fckl. A., T., nivea (Pledw. fil.) 
Karst. A.y P., ciliaris (Schrad.) Sacc. N.y clandestina 
(Bull.) Fckl P. 

Laclinella (= Dasyscypha) corticalis (Pers.) Fr. P. 

Trichoscypha (= Dasyscypha) calycina (Schum.) Boud. 
Arachnopeziza (=Tapesia) aurelia (Pers.) Fckl. A., P. 
Hyaloscypha (= Dasyscypha) hyalina (Pers.) Boud. N.y P. 
Micropodia pteridina (Nyl) Boud. P. 

Mollisia cinerea (Batsch) Karst. N., P., melaleuca (Fr.) Sacc. .V. 
Heterosphaeria patella (To de) Grev. A. 

Biatorella resinae (Fr.) Mudd A. 

Encoelia (=Cenangium) furfuracea (Roth.) Karst. A. 

Tympanis Fraxini (Schwz.) Fr. P. 

Trochila Laurocerasi (Desm.) Fr. AC 





Pro|.)olis faginea (Schrad.) Karst T. 

Stegia I lids F'r. iV. 

Colpoma querdnum (Pers.) Wallr. A., A'., 1\ 

Rhytisma acerinum (Pers.) Fr. .4. 

Lophodermium pinastri (Schrad.) Chcv. A'., JA 
Hysterographium Fraxini (Pers.) de Not. F,, curvatuni (Fr.) 

Rehm. Ad on Rubus. 

Frankiella Alni (Wor.) Maire 
Cystopus Candidas (Pers.) Lev. /L 

Phoma occulta Sacc. A^., 07i cones of Ficcti cxcclsa^ lineolata 
Desm. d., on cones of Larix cnropaea, acuta Fuck., 
N.y P.y T., quercella Sacc. & Roum. A\, on Oak galls 
caused by Cynips Kalian. 

Ceuthospora Lauri Grev. A. 

Septoria hederae Desm. A., A^, P., T . A., on Ruscus. 

Alelasmia acerina Lev. A. 

Dinemasporium herbarum Cke. T. 

Trichoderma lignorum (Tode) Harz N. 

Ovularia obliqua (Cke.) Oud. P. 

Coniosporium olivaceum (Link) Sacc. T. 

Verticil Hum candelabrum Boxiord. N. 

Torula pulveracea Cda. P., herbarum (Link) Cda. P. 
Hormiscium splendens (Cke.) Sacc. A. 

Pericohia byssoides (Pers.) Cda. T. 

Cladosporium herbarum (Pers.) Cda.. P. 

Helminthosporium scolecoides Cda. N. 

Tilachlidium (= vStilbella) tomentosum (Schrad.) Lindau P., 
T. ■■ 

Sporocybe byssoides (Pers.) Fr. A., on leaves of Rhododendron. 
Epicoccum purpurascens Ehrnb. V. 


MycetozoaA 

Physarum viride Pers. Nannau. 

P. nutans Pers. Torrent Walk, Nannau, Penmaenpool. var. 

leucophaeum List. Penmaenpool 
P. co 7 npressmn A. & S. Farmyard near Nannau, on rotting 
turnips. First record for Wales. 

Crateriu7n mini4.tum Fr. Penmaenpool. 

Leo carpus fragilis Rost. Torrent Walk, Penmaenpool. 
Didymium difforme Duby. Nannau. 

D. ni gripes Fr. van xanthopus List. Farmyard near Nannau. 
First record for Wales. 

D. squamulosum Fr. Torrent Walk, Nannau, Penmaenpool. 
Stemonitis fusca Roth. Abergwynant Valley. 

* These were kindly determined by our fellow member :\fr. W. B. Allen and 
verified by Miss Gulielma Lister, F.L.S. 
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Cojnatncha nigra Schr. Torrent Walk, Arthog, Nannau, Pen- 
maenpool. 

Enerthe7iema 'pafillatum Rost. Arthog, Penmaenpool. 

Reiicularia Lycoferdon Bull. Nannau, Abergwynant Valley. 

Ly CO gala epidendrum Fr. Abundant everywhere. 

Trichia affinis de Bary. Torrent Walk, Arthog, Nannau, Pen- 
maenpool. 

T. varia Pers. Nannau. 

7. decipieits Macbr. Abundant everywhere. 

T, Botrytis Pers. Abundant everywhere. 

Hemitrichia Y es far ium Macbr. A small gathering in Torrent 
Walk. First record for Wales. 

Arcyria denudata Sheldon. Abundant everywhere. 

A. incarnata Pers. Penmaenpool. 

Perichaena cor tic alts Rost. Torrent Walk, Nannau, Penmaen- 
pool. 

Prototrichia metallica Mass. A nice gathering at Nanriau. 

Previously only recorded for Wales from the NSjtity- 
„ ffrith Valley.t 


f See Trans. Brit Myc. Socy. 111 ., 234, 238. 
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THE HASLEMERE FORAY. 

22nd to the 2 yth September, ^ 9 ^ 3 - 

The seventeenth annual week^s fungus foray of the British 
Mycological Society was held at Haslemere by invitation of 
the Haslemere Natural History Society. On Monday, the 
22nd of September; 1913, the members assembled at the Edu- 
cational Museum, East Street, Haslemere, and this constituted 
the headquarters for the meeting. At five o^clock Mr. E. W. 
Swanton, on behalf of the Haslemere Natural History Society, 
welcomed the following members on their arrival : Mr. A. D. 
Cotton, F.L.S. (President), Professor A. H. R. Buller, the 
Misses A. Lorrain Smith, Gulielma Lister, C. A. Cooper, A. 
Hibbert-Ware, K. E. Smith, B. K. Taylor, E. F. Noel, Mrs. 
J. S. Bayliss Elliott, Mr. and Mrs. F. T. Brooks, Mr. and Mrs. 
H. W. Harrison, Mr. and Mrs. C. H. Grinling, Dr. J. W. Ellis, 
Messrs. J. Ramsbottom, W. Norwood Cheesman, D. Mackenzie, 

C. J. Sharpe, N. G. Pladden, A. A. Pearson, M. A. Bailey, R. 
Finlayson, C. Otto Blagden, H. W. Jack, Leslie F. Newman, 
H. Hamshaw Thomas, and Mr. and Mrs. Carleton Rea. 

Mr. H. W. Jack, B.Sc., B.A., University College, Cork; Mr. W. 
Rushton, A.R.C.S., D.I.C., Demonstrator in Biology at St 
Mary’s Hospital Medical School, Paddington, and Assistant 
Lecturer in Biology at the South Western Polytechnic Insti- 
tute, 4, Rosenau Road, Battersea, London, S.W. ; Miss K. E. 
Smith, 64, Compton Road, Nuneaton; and Dr. W. T. Elliott, 

D. D.S., L.D.S., F.Z.S., Arden Grange, Tanworth-in- Arden, 
Warwickshire, were then duly elected members. Later on in 
the evening the headquarters were again visited and the fol- 
lowing exhibits were inspected : Lycoperdon giganteum 
(Batsch) Pers., Lycoperdon depressum Bonord., Lentinus cock- 
leatus (Pers.) Fr,, Merulius tremellosus (Schrad.) Fr., Clavaria 
formosa (Pers.) Fr., Entoloma juhatum Fr., Laciarius spino- 
sulus Quel, Lactarius controversus (Pers.) Fr., Boletus para- 
siticus (Bull.) Fr., Psaliota amethystina Quel., Mutimis caninus 
(Huds.) Fr., Clitocybe infundibuliformis (Schaeff.) Fr., and 
Pleuroius acerosus Fr., all of which had been gathered by 
Messrs. A. D. Cotton and E. W. Swanton in the immediate 
vicinity of Haslemere. The President also brought Sparassis 
crispa Fr., Hydnum nigrum Fr. and Hydman sonatum (Batsch) 
Fr. from Virginia Water. 


Mr. W. B. Allen sent Entolonia ameides B. & Br. and Lep- 
tonla serndata (Pers.) Fr. from the neighbourhood of Benthall, 
The Rev. W. L. W. Eyre forwarded from Swarraton Clitocybe 
albocinerea Rea.^^ Dr. J. W. Ellis displayed some nice draw- 
ings of Phoma occulta Sacc., Phyllosiicta Opidi Sacc., Cyto- 
sfora foliicola Lib., Hendersonia H enriquesiana Sacc. & Roum. 
(first British record), Septoria Taraxaci n.s.,'^' Gloeosporium 
Lonicerae n.s.* and Ra^nularia plantaginea Sacc. & Berl. (first 
British record). Mr. Raymond Finlayson exhibited a fine 
series of Mycetozoa mounted in a case that he had specially 
designed for the purpose. Mr. W. N. Cheesman brought 
Diderma simplex Lister from Yorkshire, and Clathrus gracilis 
(Berk.) Schlecht. from Australia. Mr. J.* Denyer had sent 
Geaster fornicatus (Huds.) Berk, gathered at Godaiming. 

On Tuesday, the 23rd of September, the members motored 
from the Haslemere Town Hall, at ten o^clock, to Charlton 
Forest, in the county of ‘ Sussex. Permission to ;^sit this 
estate had been kindly granted by the Duke of Tlfchmond. 
Charlton Forest lies on high ground and consists chiefly of 
Beech and Oak. Early in the day Dr. Bayliss Elliott found 
an example of Mycena crocata (Schrad.) Fr., and it was subse- 
quently gathered by many of the members. This fungus was 
first recorded as British by Knapp in his “ Journal of a 
Naturalist,'' published in 1838, under tie name Agaricus in- 
jector. The most noteworthy finds were A^nanitopsis nivalis 
(Grev.) Sacc., Lepiota metulaespora B. & Br., Lepiota alba 
Bres., Marasmius alliaceus (Jacq.) Fr., Marasmius globidaris- 
(Weinm.) Fr., Entoloma porphyrophaeum Fr., Leptonia incana 
F r., Eccilia griseorubella x.yC ortinarius ( Phlegmacium ) 

par phyr opus (A. & S.) Fr., Cortinarius (Inoloma) bolaris 
(Pers.) Fr., Cortinarius (Hydrocybe) saturninus Fr.,- Coprinus 
picaceus (Bull.) Fr., Boletus candicans Fr., Boletus scaber 
(Bull.) Fr. var. niveus Fr., Polyporus tephroleucus Fr., Ecchyna 
Petersii (B. & Br.), Pat. Helvella lacunosa (Afz.) Phill., and Hy po- 
et ea alutacea (Pers.) Tul. The walk was continued to Heyshot 
village and the motors re-entered for the homeward drive. In 
the evening, at nine o'clock, the President (Mr. A. D. Cotton, 
F.L.S.) took the chair and in feeling terms referred to the great 
loss that Science had sustained by the death of Sir Jonathan 
Hutchinson. This loss was all the more sad since Sir Jonathan 
Hutchinson had already placed his Educational Museum at 
their disposal for the foray and had always appreciated the 
work done by the Society. The Hon. Treasurer then presented 
the accounts for the past year up to the 31st July, 1913. These 
had not been published as usual in the programme for the 
foray because, owing to the limited accommodation available 

* For description of this new species see p. 30S. 
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in Hasleniere, it was necessary to issue the same on the /th ot 
May last. These were received and adopted and are set out 
below. 


Treasurer's Accounts of Income and Expenditure 
tip to ^ist of July, igpy 


16 ri Cr. 

.£ 

s. 

d. 

1012 Dr. 

£ 

.S.' 

d. 

31st July.— -By balance brought 




20ih Sept r.— To paid room at 




forward 

27 13 

3 

Moray Arms Ilotel. Forres ... 

2 

0 

0 

3 1st Deer. — By one year’s Bank 




21st Seprr.— 'i'o paid tips .I'\nTes 




Interest 

1 

6 

3 

Foray... ... ... ... ... 

1 

0 

0 

1013 




1013 ■■ 




28tii .M'ar.— By received Bev. W. B.'W. 




i;5l,h Jany. — To paid Baylis & Son 




Xjyre, cost of plate 5 

7 

i;j 

i 

for Programmes Forres Foray, 




7t.h July.— -By received o[ M re. Bayliss 




Membership Cards, &c. 

1 

18 

0 

Elliott for extra plates 

0 

7 

0 

14th April.— d'o paid Baylis & Son 




31st July.— -By received for Copies 




for Dolgelley Cards, Stamps, 




of Transactions to this date 

20 

u 

4 

&c. ... 


0 

0 

31st July.— -By received Subscrip- 




31st July. —To paid Baylis & Son 




tions to this date and .^*1 share of 




for Printing Transaction.s, 




room at Forres from Cryptoganiic 




Reprints, Stamps, &c. 

72 

9 

0 

Society of Scotland 

io 

2 

(J 

31st July. — To paid Baylis & Son 




.31st July.— By received Donations 




for Haslemere Foray, Stamps, 




to Printing Fund 

3 11 

6 

&c, 

1 

7 

0 

Jlst July.— By received Miss G. Lister 




Slst July.— To paid West, New- 




cost of plate 1 and I’eprints 

'1 14 

0 

man & Co 

SO 

12 

0 





31st July.— To paid Stamps to 








this date 

2 

7 

6 





3 1st July.— To balance in hand 

4 

17 

8 

117 . 

0 

2 

■ 117/ 

0 

2 ■ 





Examined and found correct. 








NORMAN G. HADDEN. 



Au^. 6th, IftlS. 

The following donations have been made to the printing 
fund: Mr. D. Mackenzie, 5/~; Rev. D. C. Adams, ii/-; Dr. A. 
Adams, lo/- ; Messrs. C P. Bird, 5/- ; D. A. Boyd, 15/-’ ; Angus 
Grant, 5/- ; Mrs. J. S. Bayliss Elliott, 5/- ; Mrs. E. Brooks, 5/- ; 
Professor M. C. Potter, 5/- ; Mrs. H. C. I. Gwynne- Vaughan, 5/- ; 
Messrs. A. Ramsay, 5/-; W.. N, Cheesman, lo/-; Sir Thomas 
Acland (Bart), 5/-; Miss GuHelma Lister, £i ; Messrs. E. W. 
Swanton, 5/-; B. S. Ogle, 5/-; Rev. D. Paul, 5/-; Mr. H. 
Wager, 5/-; Rev. F. K. Clarke, 2/6; Sir Henry Hawley, 
£1. os. od. ; Messrs. W. B. Allen, 5/-; B. P. Marmont, 5/-; C. J. 
Sharpe, n/-; A. D. Cotton, 5/-; G. C. Hughes, 5/-; Dr. J. W. 
Ellis, 5/-; and Miss Hibbert-Ware, 5/-; Total, £g 14s. 6d. 

The Hon. Treasurer further reported that the late Mrs. E. M. 
Robinson, of Saint Mary's Lane, Louth, had bequeathed a 
legacy of fifty pounds, subject to her mother's life interest in 
the same, to the Society, in memory of her late husband, John 
Branch Robinson, to be applied for the general purposes of the 
Society. 

The following officers were unanimously elected for the 
ensuing year: — Professor A. H. Reginald Buller, D.Sc., Ph.D., 
F.R.S.C., President; Miss Gulielraa Lister, F.L.S., Vice-Presi- 
dent; and Mr. Carleton Rea, B.C.L., M.A., &c., Hon. Secretary 
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and Treasurer. After considerable discussion, Doncaster was 
selected as the centre for the autumn foray in 1914, the date'^' to 
be subsequently fixed to suit Professor A. H. R. Bulleds con- 
venience. Professor Buller was also appointed as delegate to 
represent the British Mycological Society at the Conference of 
Delegates of Corresponding Societies of the British Associa- 
tion to be held at Havre in the autumn of 1914. The Plon. 
Secretary reported that since the spring foray the following 
new members had been elected : Miss Dorothy Cayley, John 
Innes Horticultural Institution, Mostyn Road, Merton; Mr. 
H. V. Taylor, A.R.C.S., F.C.S., Inspector, Board of Agricul- 
ture, 4, Whitehall Place, London ; Mr. and Mrs. H. W. Harrison, 
Harboro, Torrington Road, Discard, Wallasey; Mr. George T. 
Spinks, B.A., Dip. Agri. Cantab, Trinity Hall, Cambridge; 
Mr. C. H. Grinling, 17, Rectory Place, Woolwich. They had 
to record their regret at the death of the Rev. W. Fowler, who 
had been a member of the Society since its formation. The 
total membership numbered one hundred and twenty, inclusive 
of the members inrolled on the previous day. The credit 
balance at the post office savings bank now amounted to the 
sum of ten pounds and two shillings. Miss E. R, Saunders, 
F.L.S., of Newnham College, Cambridge, and Mr. F. W. Hild- 
yard, 77A, Lexham Gardens, Kensington, London, W., were 
then duly elected members. 

On Wednesday, the 24th September, the morning was de- 
voted to placing out on exhibition the specimens collected on 
the previous day. At noon the members departed in motors 
for Woolmer Forest. This Forest is in Hampshire and the 
portions known as the Forked Pond Enclosure and Longdon 
were worked. On the confines of the forest a gigantic speci- 
men oi Gomfhidius roseus (Fr.) Quel, was obtained, and in 
close proximity Boletus variegaius (Swartz.) Fr. and Boletus 
bovinus Fr. grew in great profusion. The Forest was 

very damp and much overgrown with brambles but yielded 
some specimens of interest, narpely : — Russula Queletii Fr., 
Coftinarms (Inoloma) bolaris (Pers.) Fr., Entoloma Bloxami 
Berk., Omphalia hydro gramma Fr., Inocybe dulcamara (A. & 
Russula virescens (Schz.eS?) Fr., Lactarius theiogalus 
(Bull.) Fr., T remellodon gelatinosum (Scop.) Fr., Cofrinus 
stercorarius (Bull.) Fr., Stromaiinia ( ^Sclerotinia) baccarum 
(Schrot.) Rehm., Rkizopogon rubescens TuL, Podosphaera myr- 
tillina (Schubert) Kunze. 

In the evening, at nine o’clock, Mr. A. D. Cotton, de- 
livered his presidential address entitled Some suggestions as 
to the study and critical revision of certain genera of Agarica- 
ceae” (see p. 224). Mr. F. T. Brooks, M.A., followed with 
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“ Observations on pure cultures of some Ascomycetes and Dis- 
comycetes '' (see p. 239), and he handed round some of these 
cultures in illustration of his paper. 

On Thursday, 25th of September, the morning was devoted 
to the critical examination of the specimens collected the pre- 
vious day, and shortly before mid-day a photograph of the 
members, which is reproduced in this number of the Trans- 
actions, was taken by a professional photographer outside the 
entrance to the Educational Museum. At twelve o'clock 
punctually, the motors started for Rodborough Common, near 
Thursley, in Surrey. Lord Middleton had kindly granted per- 
mission for the members to explore the woods and commons in 
that neighbourhood. Rodborough Common had recently suf- 
fered from a serious hre in some parts, and consequently the 
carbonicolous fungi were abundant, including: Flarm 7 iula car- 
bonaria Fr., Psathyra fennata Fr., Folystictus ferennis (Linn.) 
Fr., Rhisina inflata {Sch2.eii) Karst, Peziza ( — Neotiella) Poly- 
trichi (Schum.) Boud. and Pyronema ( — Humaria) omfhalodes 
(Bull.) Sacc. The members spread out in all directions in the 
search for fungi and were finally reunited for tea at Elstead. 
The additions to the list were: Omfhalia maura Fr., Mycena 
Iris Berk., Russula azurea Bres., Russula incarnqia Quel., 
Sparassis crispa ¥x/ RXid Pistillaria micans (Pers.) Fr. 

Miss Gulielma Lister subsequently sent on a mould which was 
determined to be Chaeiospermmn chaetosporum (Pat.) A. L. 
Sm. & Ramsb., and Dr. J. W. Ellis an undescribed Ascochyta 
on Sparganium which he proposed to call Ascochyta SparganiL 

In the evening, at nine o'clock, the President announced that 
Miss E. M. Wakefield, F.L.S., was unable to obtain leave of 
absence from Kew, and therefore he proposed to take her 
paper “ Notes on the genera of Thelephoraceae " (see p. 
301) as read. Miss Wakefield had also sent some type speci- 
mens of Thelephoraceae for their inspection, which had been 
exhibited on one of the tables in the Museum. The President 
showed a few slides illustrating some points dealt with on the 
previous evening. Professor A. H. Reginald Buller, D.Sc., 
Ph.D., F.R.S.C., then gave a lecture (illustrated with a fine series 
of lantern slides) on ''The organization of the Hymenium in 
certain Flymenomycetes." 

On Friday, the 26th of September, the morning was occupied 
in arranging the collections, and shortly after eleven o'clock 
the cars left for Woolmer Forest. On this occasion Lynch- 
borough Park and Brimstone Enclosure were carefully searched 
and yielded the following: Lactarius obnubilus (Lasch) Boud., 
Russ?da c'lerulea (Pers.) Fr., Cortinarius (T elamonia) gentilis 
Fr., Paxillus atrotomentosus (Batsch) Fr., Boletus pinic.ola 
(Vitt.) Rea, Polyporus SchweinitBii Fr., Polyporus tephroleucus 
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Fr., Hydm0n Qiieletii Fr., Hydmmi 7 nelale.ucum Fr., Craterellus 
fusillus Fr., Spar as sis laminosa Fr., and Cordyceps opkioglos- 
(Ehrh.) Link. 

In the evening, the President took the chair at nine o^clock. 
Hearty votes of thanks were passed to the Duke of Richmond, 
Lord Midleton, and the War Office, for the kind permission 
they had given the members to visit their estates; and to the 
Trustees of the Educational Museum for placing the same at 
their disposal during the foray. Special thanks were accorded 
to their fellow member, Mr. E. W. Swanton, for all the trouble 
that he had taken in arranging the details of the programme 
for the foray and for the excellent way in which the same had 
been carried out. A resolution was passed expressing the hope 
that the valuable work that had hitherto been carried on at 
the Educational Museum might in the future be continued and 
developed on the lines and in the spirit of its founder, the late 
Sir Jonathan Hutchinson; and also recording the conviction of 
the members that it would be in the best interests of Science 
and Education if the maintenance of the Museum’ 'were placed 
on a permanent financial basis as a memorial to its founder. 
Mr. J. Ramsbottom, M.A., followed with his paper Some 
notes on the history of the classification of the Discomycetes 
(see p. 382). Five hundred and sixty-two species of fungi were 
collected dring the foray. The Hon. Secretary has to thank 
Mr. A. D, Cotton, Miss E. M. Wakefield, Miss A. Lorrain 
Smitfi, Mr. J. Ramsbottom, and Dr. J. W. Ellis for their kind 
assistance in preparing the subjoined list. Miss E. M. Wake- 
field adds a new British fungus to the list in recording 
Coniopkora Bourdotii Bres. for the Haslemere Foray, but un- 
fortunately no note was made as to where this specimen was 
gathered, and the same applies to the records of Porothelhan 
confusum B. & Br., and Eichleriella Kmetii Bres. 
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COMPLETE LIST OF FUNGI GATHEREO 
DURING THE FORAY. 

Species found not generally distributed are marked 

d'.= Charlton Forest, Sussex; /?, = Rodborough Common, Sur- 
rey; fF. = Woolmer Forest, Hampshire. 

Amanita phailoides (VailL) Fr. d'., mappa (Batsch) Fr., mus- 
caria (Linn.) Fr., rubescens Fr., spissa Ft, Verdle;y 
Forest, 

Amanitopsis vaginata (Bull.) Roze, nivalis (Grev.) Sacc. (7., 
fulva (Schaeff.) W. G. Sm. R,, TF. 

Lepiota procera (Scop.) Fr. R,, gracilenta (Krombh.) Fr. C.y 
alba Bres. C., metulaespora B. & Br. C., cristata (A. & 
S.) Fr. C.y carcharias (Pers.) Fr., amianthina (Scop.) Fr. 
i?., haematosperma (Bull.) Boud. 

Armillaria mellea (Vahl.) Fr. C., mucida (Schrad.) Fr. C,, R. 

Tricholoma resplendens Fr., flavobrunneum Fr. i?., albobrun- 
neurn (Pers.) Fr. C,y rutilans (Schaeff.) Fr. C,, W.y 
columbetta Fr. W., terreum (Schaeff.) Fr. i?., argyra- 
ceum (Bull.) Fr. C.y saponaceum Fr., sulphureum 
(Bull.) Fr. C,y carneum (Bull.) Fr. C.y album (Schaeff.) 
Ft. C.y nudum (Bull.) Fr. C.y grammopodium (Bull.) 
Fr. .6".. ■ 

Clitocybe nebularis (Batsch) , Fr., clavipes (Pers.) Fr. R.y IF., 
odora (Bull.) Fr. C.y rivulosa (Pers.) Fr. C.y cerrusata 
Fr. C.y candicans (Pers.) Fr. W., dealbata (Sow.) Fr. 
W.y infundibuliformis (Schaeff.) Fr., inversa (Scop.) 
Berk. C. 

Laccaria laccata (Scop.) B. & Br., var. amethystina (Vaill.) B. 
& Br. 

Collybia radicata (Relh.) Berk. C.y platyphylla (Pers.) Fr. C.y 
maculata (A. & S.) Fr., prolixa (FL Dan.) Fr. C.y 
butyracea (Bull.) Fr., laxipes (Batt.) Fr. Verdley 
Foresty confluens (Pers.) Fr., conigena (Pers.) Fr. IF., 
cirrhata (Pers.) Fr. PF., tuberosa (Bull) Fr. W.y tena- 
cella (Pers.) Fr., dryophila (Bull.) Fr., aquosa (Bull.) 
Fr. W. 

Mycena pelianthina Fr. C., Iris Berk. R.y rubromarginata Fr. 

W.y pura (Pers.) Fr. var. multicolor Bres. C.y flavoalba 
Fr. C.y rugosa Fr., galericulata (Scop.) Fr., poly- 
gramma (Bull.) Fr. C.y atroalba Fr. IF., alcalina Fr., 
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ammoniaca Fr. C., filopes (Bull.) Fr. C., plumbea P'r. 
i?., aeieula (Schaeff,) Fr. C'., 7?,, haematopus (Pers.) Fr. 
W., sanguinolenta (A. & S.) Fr., crocata (Schrad.) Fr. 
C., galopus (Pers.) Fr., leucogala Cke. R., W., alba 
FI. Dan. PP'., epipterygia (Scop.) Fr. W., rorida Fr. W., 
tenerrima Berk C,, W., discopus Lev. W., corticola 
(Sebum.) Fr. 

Omphalia hydrogramma Fr. W., maura Fr. R., pyxidata (Bull.) 

Fr. 7?., umbellifera (Linn.) Fr. W., grisea Fr. C., fibula 
(Bull.) Fr. Haslemere Musetmi grouitds. 

Pleurotus acerosus Fr. W., applicatus (Batsch) Berk. W. 

Hygrophorus chrysodon (Batsch) Fr. C., Yerdley Forest^ cossus 
(Sow.) Fr. C., pratensis (Pers.) Fr., virgineus (Wulf.) 
Fr., niveus (Scop.) Fr,, ovinus (Bull.) Fr. WL coccineus 
(Schaeff.) Fr., miniatus Fr. C., turundus Fr. C., coni- 
cus (Scop.) Fr. C., chlorophanus Fr. C., psittacinus 
(Schaeff.) Fr. C. 

Lactarius turpis (Weinm.) Fr. IF., pubescens Fr., blennius Fr. 

C.y pyrogalus (Bull.) Fr., chrysorheus Fr. W., vellereus 
Fr. C., deliciosus (Linn.) Fr. C., R., W., pallidus (Pers.) 
Fr. C., quietus Fr., aurantiacus (P"'l. Dan.) Fr. C., 
theiogalus (Bull.) Fr. W., vietus Fr. W., rufus 
(Scop.) Fr. W., glyciosmus Fr. R., serifluti^ (D C.) Fr. 
W., subdulcis (Pers.) Fr., cimicarius (Batsch) Phil, 
obnubilus (Lasch) Boud. W. 

Russula nigricans (Bull.) Fr., adusta (Pers.) Fr., furcata (Pers.) 

Fr., rosacea (Pers.) Fr., depallens (Pers.) Cke. W., 
caerulea (Pers.) Fr. R., W., drimeia Cke. TF., incarnata 
Quel. R., virescens (Schaeff.) Fr. W., lepida Fr. R., 
rubra (DC.) Fr., vesca Fr., heterophylla Fr., conso- 
brina Fr. W., var. sororia (Larbr.) Fr. 7?., fellea Fr. 

W-f Queletii Fr. W., emetica (Schaeff.) Fr. C., 
azurea Bres. R., ochroleuca (Pers.) Fr., fragilis (Pers.) 
Fr. var. nivea (Pers.) Cke. W., var. violacea Quel. C., 
W.y nitida (Pers.) Fr. W., alutacea (Pers.) Fr. C., lutea 
(Huds.) Fr. 

Cantharellus cibarius Fr., aurantiacus (Wulf.) Fr., tubaeformis 
(Bull.) Fr. C., W. 

Nyctalis parasitica (Bull.) Fr. W., asterophora Fr. W. 

Marasmius peronatus (Bolt.) Fr., oreades (Bolt.) Fr., erythropus 
(Pers.) Fr. W., globularis (Weinm.) Fr. C., ramealis 
(Bull.) Fr., alliaceus (Jacq.) Fr. C. 

Androsaceus rotula (Fr.) Pat. perforans (Hoffm.) Pat. 7?., 
epiphylloides Rea 7?. 

Lentinus cochleatus (Pers.) Fr. 

Panus stypticus (Bull.) Fr. W. 

Lenzites betulina (Linn.) Fr, 


213 


Pluteus cervinus (Schaeff.) Fr. (7., saliciniis (Pers.) Fr. C, chry- 
sophaeiis (Schaeff.) Fr. C, 

Entoloma porphyrophaeum Fr. C., Bloxami Berk. It’'., juba- 
tum Fr. W., griseocyaneum Fr. F., rhodopolium Fr. 
■ R., sericeum (Bull.) FrFW., nidorosum Fr. C. 
Clitopilus prunulus (Scop.) Fr. C., vilis Fr. C. 

Leptonia lampropus Fr. 6'., serrulata (Pers.) Fr. C., incana Fr. 

C,y chloropolia Fr. C., sericella (Fr.) Quel. C., R. 
Nolanea pascua (Pers.) Fr., versatilis Fr. IF., mamrnosa (Linn.) 

F r. IF., pisciodora (Ces.) F r. C. 

Eccilia griseoriibella (Lasch) Fr. dT., i?. 

Claudopus variabilis (Pers.) W. G. Sm. . 

Pholiota erebia Fr. Blackdown, spectabilis Fr. 7?., IF., muta-' 
bilis (Schaeff.) Fr., marginata (Batsch) Fr. C, 

Inocybe dulcamara (A. & S.) P'r. (7., W,y pyriodora (Pers.) Fr. 

C., flocculosa Berk, i?., cervicolor (Pers.) Quel. 7?,, IF., 
obscura (Pers.) Fr. C,, IF., rirnosa (Bull.) Fr. C., R., 
asterospora Quel. 7?., V erdley Foresfy eutheles B. & 
Br. C.y geophylla (Sow.) Fr. 67, var. violacea Pat. C. 
Hebeloma fastibile Fr. 6*., mesophaeum Fr. IF., crustuliniforme 
(Bull.) Fr., longicaudum (Pers.) Fr. C. 

Flammula carbonaria Fr. 7?., IF., sapinea Fr. R. IF. 

Naucoria melinoides (Bull.) Fr. C.y semiorbicularis (Bull.) Fr. 

R.y IF., sobria Fr. 6’., escharoides Fr. R. 

Galera tenera (Schaeff.) Fr., rubiginosa (Pers.) Fr. C.y hypnorum 
(Schrank) Fr. 

Tubaria furfuracea (Pers.) W. G. Sm., paludosa Fr. IF., 
crobulus Fr. IF. 

Crepidotus alveolus (Lasch) Fr. IF., mollis (Schaeff.) Fr. C.y 
calolepis Fr. C. 

Cortinarius (Phlegmacium) triumphans Fr. IF., cyanopus 
(Seer.) Fr. Y erdley Foresty infractus (Pers.) 
Quel. C.y multiformis Fr. C.y fiilgens (A. & S.) 
Fr. C.y emollitus Fr. C.y porphyropus (A. & S.) 
Fr.r. 

(Myxacium) arvinaceus Fr. IF., collinitus (Pers.) 

Fr. IF., elatior Fr., pluvius Fr. V erdley Forest. 
(Inoloma) alboviolaceus (Pers.) Fr. IF., bolaris 
(Pers.) Fr. C.y IF., pholideus Fr. R.y penicillatus 
Fr. IF. 

(Dermocybe) tabularis (Bull.) Fr. C.y caninus Fr., 
azureus Fr. C.y IF,, anomalus Fr. C.y R.y N., 
lepidopus Cke. C., R.y miltinus Fr., cinna- 
barinus Fr., sanguineus (Wulf.) Fr. C.y cinna- 
momeus (Linn.) Fr. and var. semis anguineus 
Fr. 

(Telamonia) torvus Fr. IF., haematochelis (Bull.) 
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Fr. R,, hinnuleus (Sow.) Fr. R., TF., gentilis Fr. 
W.j brunneus (Pers.) P'r. C., incisa (Pers.) Fr. 
W., hemitrichus (Pers.) Fr. W., rigidus (Scop.) 
Fr. W., paleaceus (Weinm.) Fr. C., R, 
(Hydrocybe) saturninus Fr. C., castaneus (Bull.) 
Fr. C,, dolabratus Fr. leucopus (Pers.) Fr. 
TF., decipiens (Pers.) Fr., C., W., obtusus Fr. 
C., W., acutus (Pers.) Fr. C,, R, 

Paxillus involutus (Batsch) Fr. R., IF., atrotomentosus (Batsch) 
Fr. TF. 

Psaliota arvensis (Schaeff.) Fr., flavescens Roze C., pratensis 
(Schaeff.) Fr., campestris (Linn.) Fr., sylvicola (Vitt.) 
Fr. C., haemorrhoidaria Kalchbr. R., comtula Fr. C,, 
amethystina Quel. Haslemere, 

Stropharia aeruginosa (Curt.) Fr., albocyanea (Desm.) Fr. TF., 
inuncta Fr. C., stercoraria Fr. i?., semiglobata 
(Batsch) Fr. 

Hypholoma sublateritium Fr. C., R., T-F,, fasciculare (Huds.) 

Fr., pyrotrichum (Holmsk.) Fr., velutinum (Pers.) 
Fr., appendiculatum (Bull.) Fr., hydrophilum (Bull.) 
Fr. TF. 

Psilocybe ericaea (Pers.) Fr. TF., uda (Pers.) Fr. 7?., W., phy- 
saloides (Bull.) Fr. 7?., semilanceata Fr., C., TF., foeni- 
secii (Pers.) Fr. 

Psathyra corrugis (Pers.) Fr. and var. vinosa (Cda.) Mass. 7?., 
pennata Fr. 7?., TF. 

Bolbitius titubans (Bull) Fr. C. 

Coprinus comatus (FI. Dan.) Fr. C., atramentarius (Bull.) Fr. 

TF., picaceus (Bull.) Fr. C., niveus (Pers.) Fr., mica- 
ceus (Bull.) Fr., radians (Desm.) Fr., radiatus (Bolt.) 
Fr. stercprarius (Bull.) Fr. (teste Buller) 

TF., plicatilis (Curt.) Fr., 7?., TF. 

Panaeolus sphinctrinus Fr. TF., campanulatus (Linn.) Fr., papi- 
lionaceus (Bull.) Fr. R. 

Anellaria separata (Linn.) Karst., fimiputris (Bull.) Karst. TF, 
Psathyrella gracilis (Pers.) Fr., atomata Fr., disseminata (Pers.) 

'■Fr.' C , ■ ■ . 

Gomphidius roseus (Fr.) Quel. TF. 

Boletus luteus (Linn.) Fr. 7?., TF., elegans (Schum.) Fr. TF., 
granulatus (Linn.) Fr. TF., bovinus (Linn.) Fr. 7?., TF., 
badius Fr. TF., piperatus (Bull.) Fr., Haslemere, varie- 
gatus (Swartz) Fr, TF., chrysenteron (Bull.) Fr. C., 
subtomentosus (Linn.) Fr. TF., parasiticus (Bull.) Fr. 
Haslemere, edulis (Bull.) Fr., pinicola (Vitt.) Rea TF., 
reticulatus (Schaeff.) Boud. C,, candicans Fr. C., 
luridus (Schaeff.) Fr. and var. erythropus (Pers.) Fr. 
7?., laricinus Berk C., versipellis Fr. TF., scaber (Bull.) 
Fr. 7?., TF., var. niveus Fr. C 
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Fistulina hepatica (Huds.) Fr. C. 

Polyporus Schweinitzii Fr. TF., squamosus (liuds.) Fr. C,, 
varius (Pers.) Fr. W., tephroleucus Fr, 6’., IF., lacteus 
Fr. W., fragilis Fr. C., R., cacsius (Schrad.) Fr. IF., 
mollis (Pers.) Fr. W., rutilans (Pers.) Fr. R,, adustiis 
(Willd.) Fr. C, amorphus Fr. IF., betuliniis (Bull.) 
Fr. 

P'ornes australis (Fr.) (7., pomaceus (Pers.) Fr. R.y annosus Fr. 
C: ' 

Polystictus perennis (Linn.) Fr. R,, IF., versicolor (Linn.) Fr., 
abietinus (Dicks.) Fr. C,, R., FF. 

Poria vaporaria (Pers.) Fr. IF., ferruginosa (Schrad.) Fr. F., 
blepharistoma B. & Br. IF., terrestris (DC.) P"r. 
Grounds of Hasleinere Museum. 

Trametes gibbosa (Pers.) Fr. C., rubescens (A. & S.) Fr. R. 

Daedalea quercina (Linn.) Fr. 

Porothelium confusum B. & Br. Haslemere Foray. 

Merulius tremellosus (Schrad.) Fr. C. 

Solenia anomala (Pers.) Fr. C. W. 

Ptychogaster albus Cda. IF. 

Hydnum repandum (Linn.) Fr., Queletii Fr. FF., melaleucum 
Fr. IF., udum Fr. FF., ochraceum (Gmel.) Fr. 6’,, 
niveum (Pers.) Fr. FF. 

Irpex fusco-violaceus (Schrad.) Fr. IF., obliquus (Schrad.) Fr. 

Phlebia merismoides Fr. C., vaga Fr. FF. 

Grandinia granulosa (Pers.) Fr, C., IF., mucida Fr. W. 

Odontia fimbriata (Pers.) Fr. C. 

Craterellus cornucopioides (Linn.) Fr. C., pusillus Fr. W. 

Sparassis crispa (Wulf.) Fr. R., laminosa Fr. IF. 

Thelephora laciniata (Pers.) Fr. FF. 

Stereum hirsutum (Willd.) Fr., purpureum (Pers.) Fr., spadi- 
ceum (Pers.) Fr. C., FF., rugosum (Pers.) Fr. 

Hymenochaete rubiginosa (Dicks.) Lev. FF. 

Corticium lacteum Fr. C., serum (Pers.) Fr. R. 

Peniophora quercina (Pers.) Cke. FF., gigantea (Fr.) Mass. R., 
cinerea (Pers.) Cke, C., FF., velutina (DC.) Cke. 
incarnata (Pers.) Mass. R. 

Coniophora puteana (Schum.) Fr. C., 7?., W., Bourdotii Bres. 
(new to Britain) Haslemere Foray y laxa Fr. (7, 

Eichleriella Kmetii Bres. Haslemere Foray. 

Cyphella capula (Holmsk.) Fr. FF. 

Clavaria muscoides (Linn.) Fr. (7., cinerea (Bull.) Fr. (7., cris- 
tata (Holmsk.) Fr. FF., rugosa (Bull.) Fr. IF., formosa 
(Pers.) Fr. near Hasle^nerey abietina (Pers.) Fr. Hasle- 
merey fusiformis (Sow.) Fr. FF., dissipabilis Britz. R.y 
W.y luteoalba Rea R., FF., argillacea (Pers.) Fr. (7., 
R,y vermicularis (Scop.) Fr. C., pistillaris (Linn.) Fr. 
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Pistillaria micans (Pers.) Fr. i?., quisquiliaris Fr. W. 

Auricularia (=:Hirneola) Auricula- Judae (Linn.) Schrot R 

Ecchyna Petersii (B. & B.) Pat C, 

Sebacina incrustans (Pers.) TuL i?., W. 

Exidia albida (Huds.) Bref. C. 

Tremel la mesent erica (Retz.) Fr. tr., 'PF. 

Tremellodon gelatinosum (Scop.) Fr. W, 

Dacryomyces deliquescens (Bull.) Duby C,, R.y TF., stillatus 
(Nees)Fr. W. 

Calocera viscosa (Pers.) Fr. W,, cornea (Batsch) Fr. C., stricta 
Fr. C, 

Phallus impudicus (Linn.) Pers. R., W. 

Mutinus caninus (Huds.) Fr. (f. 

Sphaerobolus stellatus (Tode) Pers. W. 

Bovista plumbea Pers. C., W, 

Lycoperdon perlatum Pers.> depressum Bon. C., 7?., caelatum 
(Bull) Fr. C.j Ry bovista (Linn.) Fr. Haslemerey pyri- 
forme (Schaeff.) Pers., W., echinatum Pers. C., spadi- 
ceum Pers. TF. 

Scleroderma vulgare Hornem. (7., 7?., TF., verrucosum ("^Jaill.) 
Pers. TF. ■ ' , ' 

Rhizopogon rubescens Tul. TF. 

Puccinia Calthae Link R.y Violae (Schum.) DC. C.y R., TF., 
Malvacearum Mont. Heyshotty Centaureae Mart. 
Haslemerey Hieracii (Schum.) Mart., C.y on CarduuSy 
Menthae Pers. C.y R.y obscura Schrdet. TF., on Luzulay 
Caricis (Schum.) Rebent. R. 

Triphragmium Ulmariae (Schum.) Link TF. 

Phragmidium Sanguisorbae (D.C.) Schroet C.y subcorticium 
(Schrank) Wint C.y R.y albidum (Kiihn.) Ludw. TF., 
violaceum (Schultz) Wint. C., R. 

Coleosporium Campanulae (Pers.) Lev. C.y on Camfamda Tra- 
chelium. 

Pucciniastrum Vacciniorum (Link) Diet. R.y TF., Epilobii (Pers.) 
Otth. R.y on Efilobium angustifolium. 

Melampsora Helioscopiae (Pers.) Cast C.y Hypericorum (DC.) 

Schroet. C.y on Hy-pertcum hirsutuniy Larici-Caprearum 
Kleb. Haslemere. 

Melampsoridium betulinum (Pers.) Kleb. R. 

Sphacelotheca hydropiperis (Schum.) de Bary TF. 

Podosphaera myrtillina (Schubert) Kunze TF. 

Erysiphe tortilis (Wallr.) Fr. C.y on Cornus sangtdnea. 

Uncinula Aceris (DC.) Sacc. C. 

Nectria cinnabarina (Tode) Fr., episphaeria (Tode) Fr. C. 

Hypomyces aurantius (Pers.) Tul. C.y TF., 

Hypocrea rufa (Pers.) Fr. C.y alutacea (Pers.) Tul. C. 

Polystigma rubrum (Pers.) DC. C. . 

Claviceps microcephala (Wallr.) Fckl. R.y TF., on Molinia 
caerulea. 
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Cordyceps militaris (Linn.) Fr. Haslemere Museum ground 
ophioglossoides (Ehrh.) Link W. 

Sordaria fimicola (Rob.) Ces. & de Not. 

Podospora coprophila (Fr.) Wint. IF. 

Sporormia intermedia Auers., minima Auers. 

Bertia moriformis (Tode) de Not C\ 

Sphaerella Vaccinii. Cke. PF., Buxi (Fckl.) Wint. C. 

Pleospora hcrbarum (Pers.) Rabh. W. 

Melanconis stilbostoma (Fr.) Tub C, 

Diatrypella quercina (Pers.) Nke. C. 

Diatrype stigma (Ploffm.) de Not. C.y disciformis THoffm.) Fr. 

C. 

Hypoxylon multi forme Fr. C,y coccineum (Bull) Fckl. C., 
fuscum (Pers.) Fr. PF. 

Daldinia concentrica (Bolt.) Ces. & de Not. R. 

Ustulina vulgaris Tul. R, 

Xylaria hypoxylon (Linn.-) Grev. 

Phyllachora graminis (Pers.) Fckl. R. 

Dothidella betulina (Fr.) Sacc. R,y W, 

Helvella crispa (Scop.) Fr. C,, i?., lacunosa (Afz.) Phill. C. 
Macropodia (—Helvella) macropus (Pers.) Fckl. C. 

Rhizina inflata (Schaeff.) Karst. R.y PPb 

Aleuria (=Peziza) vesiculosa (Bull.) Boud. C.y isabellina W. G. 
Sm. IF. 

Galactinia (=Pe2iza) badia (Pers.) Boud. IF., succosa (Berk.) 
Cke. C. 

Otidea onotica (Pers.) Fckl. IF., cochleata (Linn.) Fckl, R. 
Peziza (—Otidea) aurantia (Pers.) Fr. R. 

(=NeotieIla) Polytrichi (Schum.) Boud. R. 

(==Humaria) rutilans Fr. 

Ciliaria (=Lachnea) scutellata (Linn.) Quel. W. 

Coprobia (==Humaria) granulata (Bull.) Boud. R.y W. 

Ascobolus denudatus Fr., stercorarius (Bull.) Schrot. (=fur- 
furaceus Pers.) IF., viridulus Phill. & Plow., glaber 
(Pers.) Phill. 

Dasyobolus immersus (Pers.) Sacc, 

Saccobolus Kerverni (Crouan) Boud., violascens Boud. 
Ascophanus carneus (Pers.) Boud., microsporus B. & Br., sex- 
decimsporus (Crouan) Boud., lacteus (Cke. & Phill.) 
Phill. 

Lasiobolus (= Ascophanus) equinus (Mlill.) Karst. IF, 
Pyronema ( = Humaria) omphalodes (Bull.) Fckl. (=confluens 
Pers.) R. 

Leotia lubrica (Scop.) Fr. C.y W. 

Calycella (=Helotium) citrina (Hedw.) Boud. C.y claroflava 
(Grev.) Boud. IF. 

Coryne sarcoides (Jacq.) Tul. C, 
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Polydesmia (= Belonidium) pruinosa (B. & Br.) Bond. R. 
Orbilia xanthostigma Fr. W. 

Stromatinia (= Sclerotinia) baccarum (Schrot.) Bond. J?., W,, 
Phialea firma (Pers.) Bond. (=Ciboria ochroleuca (Bolt.) 
Massee) W. 

Chlorospleninm aernginosum (Oed.) de Not. C. 

Helotium herbarnm (Pers.) Fr. C., aureum (Pers.) Rehm. TF., 
fructigenum (Bull.) Karst. W,, on Acorns^ virgul- 
tornm (Vahl.) Karst. TF. 

Dasyscypha virginea (Batsch) Fckl. TF., Soppittii Massee TF. 
Trichoscypha (= Dasyscypha) calycina (Schum.) Fckl. W, 
Hyaloscypha (= Dasyscypha) hyalina (Pers.) Bond. TF. 
Mollisia cinerea (Batsch) Karst, melalenca (Fr.) Sacc. PF., 
lignicola Phill. 

Tapesia fusca (Pers.) Fckl. IF. 

Heterosphaeria patella (Tode) Grev. IF. 

Trochila Lanrocerasi (Desm.) Fr. 

Propolis faginea (Schrad.) Karst C: 

Phacidium multivalve Kze & Schmidt C., R., W. 

Stegia Ilicis Fr. C., R., TF. 

Hysterium conigenum (Pers.) Rehm. R.y TF. 

Colpoma quercinum (Pers.) Wallr. C. 

Rhytisma acerinum (Pers.) Fr. 

Mucor racemosus Fres. 

Spinel Ins fnsiger (Link) van Tiegh. TF. 

Sporodinia grandis (Link) van Tiegh. 

Pilobolns crystallinus (Wiggers) Coem., longipes van Tiegh. 
Elaphomyces granulatus Fr. R,, W. 

Cystopus candidus (Pers.) Lev. C, 

Phyllosticta Aceris Sacc. C,, betulina Sacc. TF., fraxinicola 
Curr. C.j Japonica Thiim. C., on Mahonia. 

Phoma Rusci Westend. C., strobiligena Desm. IF., hysterella 
Sacc. C.y on Taxus, Mirbelii (Fr.) Sacc. C., on Buxus, 
Ascochyta Sparganii J. W. Ellis'®' R., (new to science). 

Aster oma Rosae Libert. C. 

Septoria Fraxini Desm. C., Rnbi Westend. C., IF., R., Violae 
Westend. C., R., stemmatea (Fr.) Berk. IF. 
Leptothyrium acerinum (Kunze) Cda. C. 

Oidinm alphitoides Griff. & Maulb. C., R, 

Trichoderma lignorum (Tode) Harz C. 

Sepedonium chrysospermum (Bull.) Fr. IF. 

Trichothecium roseum (Link) Grev. R. 

Ovularia obliqua (Cke.) Oud. C, 

Ramularia plantaginea Sacc. & Berl. K, Plantaginis Ell. & Mart 
C., Knautiae (Massal.) Bub. R. 


For description of this new species sec p. 293. 
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Fusicladium dendriticum (Wallr.) ■ Fckl; ; C.,' , Ffrus Ma/us, 
W. on Pyrus commtmis 
Cercospora Mercurialis Passer. C, 

Macrosporium Brassicae Berk. 

Stilbella erytlirocephala (Ditm.) Lindau IF. 

Chaetospermum chaetosporum^' (Pat.) A. L. Sm. & Ramsb, i?. 
(new to Britain). 

Aegerita Candida (Pers.) Grev. C. 

* For description see p. 328. 


MYCETOZOA FOUND DURING THE FUNGUS 
FORAY AT MASLEMERE, SEPT. 23rd— 26th, 

1913. 

By Gulielma Lister^ FX.S. 

The localities visited during our Foray were: Charlton 
Woods, Sussex, on southward- facing slopes of the South 
Downs, where the trees were chiefly beech with a few ashes 
and an undergrowth of bramble; Woolmer Forest, Hants, con- 
sisting of pine and oak plantations with a little holly, and 
undergrowth of whortleberry and grass, broken by stretches 
of open peaty ground; Rodborough and Royal Commons, 
Surrey. The slopes of Rodborough Common are covered with 
short turf, bracken and heather with scattered clumps of Scotch 
Fir: we found no Mycetozoa here. On Royal Common and in 
the strip of woodland through which we passed to reach it 
the trees were mainly oak with some holly and thorns and with 
varied undergrowth. 

In the accompanying list C. marks species found in the 
Charlton Woods, W. in Woolmer Forest, and R. on and about 
Royal Common. The following is the list of the forty-two 
species obtained: — 

Ceratiomyxa fruticidosa (MuelL) Macbr. C., W. This is 
usually a summer species, and is not often found so 
late as the end of September. 

Pkysantm nutans Pers. C., W., R- 
P. viride (Bull.) Pers. W- On dead wood. 

P. cinereum Link. W., R. On oak leaves. 

P. vires cens Ditmar. W., R. Found developing on wet moss 
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from sulphur-yellow plasmodium, in which stage it 
is fairly conspicuous; the mature greenish-yellow 
sporangia are easily overlooked. 

Full go septica (L.) Gmelin. C., W., R. Both the usual yellow 
aethalia and a small white aethalium were found : 
the latter closely resembles some forms of uF. cinerea 
Morgan, but is distinguished by the paler smaller 
spores, 7-8|ut, diam. 

Craleriu77i 7nmutu7n (Leers) Fries. W., R, On holly leaves. 

Didenna e'ff 'Hsuin (Schwein.) Morgan. W., R. On holly leaves, 

D, smiplex (Schroet) Lister. W. Found on burnt peaty 
ground, both in mature condition and as bright 
chestnut-coloured plasmodium. This is the second 
English gathering of the species, the first having 
been made in July last on Keighley Moor, Yorks, by 
Messrs. F. White and Thos. Hebden. The brown 
clustered sporangia appearing amongst heather on 
open ground may often escape detection. 

Didymium di^or77te (Pers.) Duby. R. Abundant on heaps 
of decaying plants. 

D, Clavits (Alb. & Schw.) Rost. W., R. On dead holly 
leaves. r .• 

D, nignpes Fries. W. On dead holly leaves. 

D. squamulosu77i Fries. W. On dead holly leaves. 

Mucilago spongiosa (Leysser) Morg. C., W. On open turf and 
among dead leaves. 

Stemonitis fusca Roth. C., W., R. On dead wood. 

S. fiavo genita Jahn. C., W. Among dead twigs. 

Comatricha nigra (Pers.) Schroet W., R. On dead boughs. 

C. laxa Rost. W. On fallen pine boughs. 

C, typhoides (Bull.) Rost. var. heterospora Rex. R. 

Enerthenema papillatum (Pers.) Rost. W. On dead wood. 

Lamproderma scintillans (Berk. & Br.) Morg. W. On dead 

' holly leaves. 

Crtbraria argillacea Pers. W., R. On pine logs. 

C. auraniiaca Schrad. W. On pine logs. 

Dictydium cancellatum (Batsch) Macbr. W. On a pine log. 

Ltcea fLexuosa Pers. W. On pine stumps, abundant. 

Z. puszlla Schrad. W. Only a single small sporangium was 
found on a decayed pine log. The only other Eng- 
lish locality from which this species has been re- 
corded is Weybridge, Surrey, where it was found in 
October, 1912. 

Tubifera ferruginosa Gmel. W. Several large clusters of 
sporangia were found within the hollow trunk of an 
oak. 

Ly CO gala eptdendrmn (L*) Fries. C., W., R. 
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Trichia affitiis de Bary. C., W. On dead boughs, 
r, persiimlis Rost. C. On dead wood. 

T, varia Pers. C. On logs and fallen wood. 

T, decipiens (Pers.) Macbr. C. On logs. 

T. Botrytis Pers. C. A handsome form with black sporangia 
and brownish yellow spores and elaters, on a rotting 
beech log. 

Oligonenia nitens (Libert.) Rost. R. Found in some abund- 
ance on two oak boughs, lying on dead oak leaves at 
the bottom of a dry pond near Elstead. In the British 
Isles this species has been recorded before from 
Carlisle, Scarborough, Staffordshire, and Grampound, 
Cornwall. Both O. nitens and its near ally O. flavi- 
dum Peck have been found repeatedly on wood par- 
tially submerged in ponds. 

Bemitnchia clavata (Pers.) Rost C. On a beech log. 
Arcyria fermginea Sauter. W. On dead fir log. 

A. incarnaia Pers. W., R. On fallen oak boughs. 

A, denudaia (L.) Sheldon. C., W., R, On stumps. 

A. cinerea (Bull.) Pers. W. ,On twigs. 

A. pomiformis (Leers) Rost. W. On oak boughs. 

A. nutans (Bull.) Grev. C., W. On dead boughs. 
Perichaena corticalis (Batsch) Rost On dead wood. 

This list of 42 species of Mycetozoa compares favourably 
with that of 28 obtained at the previous Fungus Foray at 
Haslemere in 1905 ; although the number seems small when con- 
trasted with our wonderful last year's record of 81. species from 
the Forres district, it has, except for that, been surpassed only by 
our record of 44 from the Wrexham district in 1910. 
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By A. D, Cottony F.LS. 

SOME SUGGESTIONS AS TO THE STUDY AND 
CRITICAL REVISION OF CERTAIN GENERA OF THE 
AGARICACEAE. 

Our gathering at Haslemere this week constitutes the 17th 
annual autumn meeting of the British Mycological Society. 
Since the foundation of the Society in 1896, autumn forays of a 
week’s duration have been held every year, and during . the last 
five years short spring meetings have been held in addition. 
Their object — the promotion and advancement of the study of 
our British Fungus Flora— is attained not only by the handling 
of a large number of fresh specimens, but also by mutual co- 
operation and help. The fungus season as generally under- 
stood is a short one, and consequently we who are engaged in 
the study of the larger fungi (especially the Agaricaceae) find 
these opportunities of examining fungi in company with fellow 
mycologists to be of the greatest value. 

It is highly gratifying to be able to state that the British 
Mycological Society was never in a more flourishing condition, 
nor was the output of work by members greater or better in 
quality. F or this satisfactory state of affairs most hearty thanks 
are due to our able Hon. Sec. Mr. Carleton Rea, whose whole- 
hearted interest in its welfare, only those who know something of 
the inner workings of the Society can fully appreciate. 

The autumn forays have been held in some of the best and 
richest woods in England, and on three occasions members have 
been tempted as far north as Inverness-shire, whilst the woods 
of Wales and Ireland have also been explored. Haslemere is, 
however, the first centre to which we have been attracted a second ‘ 
time; the fine hunting and good sport we enjoyed here eight 
years ago having given it a front place in our memory. The 
late Sir Jonathan Hutchinson kindly placed his museum at our 
disposal on the occasion of our first visit, and gave us a hearty 
welcome, and had he lived he would doubtless have again been 
a distinguished visitor at our meetings. This year we are 
indebted to the Trustees of the Haslemere Museum, and we 


have also the valuable assistance of Mr. E. W. Swanton to whose 
guidance the success of the former meeting was so largely due. 

When we met here in 1905 we enjoyed the genial company 
and valued help of three eminent mycologists who are now no 
longer with us, Mr. Arthur Lister, Dr. C. B, Plowright, and Dr. 
W. Watson. The late Prof. Marshall Ward was moreover 
Vice-President the same year. The loss to the British Myco- 
logical Society of men such as these is incalculable. Marshall 
Ward’s work and stimulating lectures have left their mark on 
mycology, and we are proud to record in our Transactions the 
results of some of his researches and also two presidential 
addresses. The works of our two other former presidents are 
in the hands of every mycologist, indeed it is not too much to 
say that Plowright's Monograph of the British Uredineae and 
Ustilagineae, and Lister’s Monograph of the Mycetozoa rank 
amongst the most important works ever produced on systematic 
mycology. The former, published in 1889 and containing the 
results of years of labour and investigation, has held a unique 
place, and if now out of date this is only owing to the great 
advance since made in the subject. Of the place held by the 
Mycetozoa Monograph there is no need to remind this Society. 
The thoroughness of Mr. Lister s work is known to all, and by 
common consent, his treatise has been regarded as a model of 
accuracy and detail. With equal care and skill Miss Lister has 
prepared the second edition, and by its publication the Mono- 
graph is brought up to date and the Mycetozoa are now elabor- 
ated in a manner unrivalled in any group of the lower organisms 
with which the botanist has to deal. In connection with their 
work, it is a suggestive fact that both Plowright and Lister 
though eminently systematists were also greatly interested in the 
morphology and life-history of the organisms they studied. 

With such examples as these before us, members of the British 
Mycological Society have no excuse to lag behind. Although 
few of us can expect to attain to their standard, their example 
of careful observation and perseverance is a great incentive to us 
all. There is plenty of scope in our own country, quite apart 
from the work of adjusting our floras to those of the Continent 
and America, or from working our collections of fungi from the 
colonies. A sound knowledge of the British Flora is of the 
greatest importance, and is, as we shall see later, from some 
points of view an urgent necessity. 

I wish to speak this evening on the study of our British Agari- 
caceae, and to consider it from the standpoint of critical work 
with a view to the production of revised descriptions. My 
address may be divided into three parts, dealing with, (i) the 
need of such revision, (2) possible lines of investigation, and (3) 
$ome practical suggestions with regard to the methods of secur- 
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mg results. When dealing with a subject such as this, many 
questions come before us. but time permits only of our to^S 
upon some of the more important. 

I. With regard to the need of a more accurate knowledge I 
will only mention two points. The first concerns our Britk 
plants. It is common l<nowledge that many species are either 
inadequately or inaccurately described, whilst almost all groups 
burdened w.th descriphons of “ bad ” species. The Lop'd 
point arises from this, and is connected with the naming of 

the® institutions, such as Kew and 

Museum, collections of fungi are constantly being 
received from abroad and from the colonies, and in dealing with 
Jese lack of precision m descriptions in our European floras is 
olten painfully apparent 

To giye a concrete example, we recently received at Kew a 
fine collection of plants from the Falkland Islands, and amongst 
the Cryptogams were a number of Agaricaceae. These proved 
to be most y small pasture plants (species of Hygrophorus, 
Mycena, Galera, Stropharia, etc), and were preserved in spirit 
accompanied by coloured drawings, sporecasts and notes. The 
other groups of Cryptogams could be fairly accurately det^- 
mined, and it was possible to obtain an idea of the flora as a 
who e and of its geographical relationships. But the Agarics 
would for the most part defy the most daring mycologistf and 
this, was the more provoking since they appeared^ to be extra- 

Details as to size and texture are 
not so noticeable m dried pr spirit material, and drawings how- 
ever good can rarely give the range of colour in the same way as 

relv specimens. One had perforce’ therefore to 

rely rather largely on microscopic characters, but these features 
m mycological works are but scantily alluded to. One very 
ordinary looking Psathyrella, for instance, was found to possess 
three-pronged cystidia at the gill edge, but in the floras wstidia 
in the genus Psathyrella are scarcely mentioned, though on ex- 
ammation they are found to occur in almost all species. We see 
therefore that the identification of foreign specimens is hampered 
by ^e insufficiency of the description of our own species ^ 

however to add that with foreign collections 
the difficulty is more often reversed, that is to say, the trSbk 
IS not with the poorness of the existing descriptions but in the 
extreme difficulty of obtaining a correct idea^of the specimen 
before you It was the attempt to name Ceylon fungi from the 
imperfect knowledge gamed from dried materiaE fnd p“orIy 
executed drawings, that resulted in the “mycological chao^s ” so 
vilify described on mwe th^ one occasion by Petch (v. Trans 
B.M.S. 1911, p. 340). But things have now improved, and spirit 
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material accompanies in many cases the dried specimens and 
drawings. With the help of this we can trace the affinity of 
the species more clearly though even now correct naming is often 
impossible. The chief asset in the spirit specimen is the preser- 
vation of form and of microscopic structure, and as it is on the 
latter that we largely rely the neglect of micro-characters in 
European handbooks is a great loss^ 

During the last few years collections of fungi have been sent 
to Kew from India, Burma, Malay States, Nigeria, Uganda, New 
Zealand, Queensland, New Caledonia and West Indies, and in 
all cases where fleshy Agarics are concerned great difiiciilty is 
experienced Thus we find that these extra-European collec- 
tions exert a reflex-action and throw us back on the study of our 
own flora. I say our own flora because it is representative, but 
to be correct the flora of all countries where pioneer mycologists 
were at work should be included. 

Turning now for a moment to the Basidiomycetes as a whole, 
we find considerable progress has been made in the study of the 
group. German botanists have worked liard with the Uredineae, 
and as a British contribution we welcome the volume by Mr. W. 
B. Grove. The Gasteromycetes have also received attention, 
and the British species of Lycoperdon are now fairly sharply 
defined. The same may be said of the Clavarieae. Owing 
largely to the energies of Mr. C. G. Lloyd, the Polyporeae of 
the world are becoming much better understood, and with com- 
paratively little critical work the British species could be easily 
settled. The Thelephoreae are also receiving attention and it is 
a source of great satisfaction to know that our member, Miss E.' 
M. Wakefield is undertaking the revision of the difficult resupin- 
ate genera. 

But when we come to the Agaricaceae the positon of affairs 
is different The vastness of the family, and the transient 
nature of their sporophores, render their study exceptionally diffi- 
cult, and it will be some time before we can expect more than 
revisions of genera and local monographs. The French have 
been active in producing such memoirs, critical and otherwise, 
but much further work is required. One of the few monographs 
of a genus is that on Inocybe by Mr. Massee (1904), and the lines 
adopted by him marked a distinct advance. Another genus on 
which we expect much light is Coprinus. From being one of 
the most perplexing we hope, as a result of Professor BullePs 
painstaking researches, shortly to find it one of the most 
thoroughly known and most accurately described. But with 
these and a few other exceptions our knowledge of the Agari- 
caceae has made little progress. A large number of species 
have been described in various countries, but we. lack 
coherence and in many ways Fries' volume Hymenomycetes 
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Euro paeiy 'published all but 40 years ago, is still the best avail- 
able. As I said at the outset my object this evening is to 
suggest some lines of work which we may profitably pursue, in 
the hope that by pulling together we may contribute something 
to the general advance, and this forms the second and main 
section of my address, to which we may now pass. 

' 2. In systematic work of the nature indicated, two spheres of 

labour may be distinguished, the purely botanical and the biblio- 
graphical or literary, the latter dealing with questions of old 
names, synonomy,' etc. Both spheres are necessary, and for 
success the worker must know something of each. Except, how- 
ever, for a few passing remarks, we will confine ourselves to-night 
to the botanical side. With regard to macroscopic characters 
these are substantially the same as field characters, because 
being mostly lost on drying they must be ascertained whilst the 
plant is fresh. Microscopic characters on the other hand are 
to a certain extent capable of being preserved. These have in 
the past been largely left to the indoor man who as a rule,xieals 
also with the literary side. It is an aspect of the subject which 
appeals to him, since handicapped a:s he often is by, living in a 
town, he values specially characters which will be recognisable in 
the dried or preserved specimen. It is to these microscopic 
characters that I wish to particularly refer, but I will first say a 
few words on field work. 

Probably in no group of plants is the fresh specimen more 
important and the ordinary dried specimen of less value than in 
the fleshy Agaricaceae. The necessity of naming your plant 
within a few days or even hours after gathering is provokingly 
familiar to us all, and on account of this everyone recognises the 
need of studying the living plant There is another reason why 
field work is important, and one which must not be overlooked 
by us who belong to the 2nd or even 3rd generation after Fries. 
That great master and all the older mycologists based their 
descriptions entirely on the morphological characters shown by 
the fresh specimen, and before we can use their names it is 
necessary to learn their ideas. Old names cannot be ignored^ 
and any attempt to describe new species on microscopic char- 
acters, or even to amplify existing descriptions by this method, 
without a good training in the field and a sound knowledge of 
the views of older writers only leads to confusion. I wish to 
emphasise this point as the comparison of spores or other 
characters expressible in micro-millimetres has at times proved 
so fascinating that ordinary external features have been 
neglected. 

But in these days of vegetation-surveys it is hardly necessary 
to press the importance of field work. One of the bye-products 
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of ecology is the very subject before us, namely, the renewed 
study of our common native plants. If systematists have shown 
ecologists the importance of a knowledge of species and varieties, 
ecologists have driven systematists to reinvestigate their own 
flora. This applies equally to fungi, though so far mycologists 
have not received much of the wholesome and stimulating criti- 
cism of the keen ecologist. There is no reason, however, why 
ecology should not be extended to fungi, and that their tax- 
onomy should not be investigated from a more comprehensive 
standpoint. The various conditions under which growth takes 
place should be recognised and the effect noted. The chief 
factors at work may be grouped together under two heads, 
edaphic and climatic, that is those concerned with soil and 
climate respectively. If such subjects as these be included in 
the investigation it will at once be seen that a large field 
opens before the systematic mycologist The edaphic conditions 
consist of not only the master factors of geological formation, 
and phanerogamic vegetation, but others such as the acidity, 
porosity, and water content of the soil, the presence of humus or 
certain mineral salts. The most important climatic factors are 
those of temperature and rainfall, three aspects of which have 
to be considered, namely, those inducing what are termed 
weather, season, and climate. Other factors such as drying 
winds or salt-laden breezes likewise have their effect. These 
two classes of factors, the edaphic and climatic, also determine 
in the main the phanerogamic vegetation, hence they exercise in 
addition an indirect, though very important, influence on the 
mycological flora and vegetation. 

In mentioning these factors it is not the ecological analysis of 
our fungus flora that I have before me, interesting as that would 
be, but the study of the effect of habitat on the individual, in 
other words, of the form assumed by the same species under 
different conditions. We are all familiar with the short hill- 
side form, and the tall, long-grass form of certain Agarics, and 
in the case of well-known species recognise the diference as 
being the result of habitat. But in other cases the influence of 
conditions may not have been appreciated, and we have one 
species under two or even three names. To eliminate these 
'' bad '' species much field work is required, and also an intimate 
knowledge not only of the species itself but of the genus as a 
whole. 

Another field character not to be overlooked in systematic 
work is that on which Mrs. Carleton Rea lays so much stress 
namely, the question of age and a good series of specimens. 
For an accurate description we must know all stages of the plant. 
The scurfiness of the stipe and pileus is well known to vary with 
the age, and a succession of colour-changes may take place. The 
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latter is not confined to the pileus but is also found in the gills, 
and it may, as Mr. Rea has lately shown us in the case of Hypho- 
loma, be of more value than has hitherto been supposed. A 
good series of specimens is specially important when the ques- 
tion of a veil or ring has to be considered, and I have a strong 
suspicion that amongst such genera as Hypholoma and Psilocybe 
several plants which are now separated on the ground of the 
presence or absence of a veil are really forms of one species in 
different stages of development. But here again the influence 
of ecological factors, notably weather-conditions, must not be 
disregarded. Other points of a similar nature will suggest them- 
selves, but enough has been said to show that in this work of 
revision -first-hand critical work in the field is essential. 

We will now turn to the microscopic characters. It may be 
well to begin by assuring any member who is suspicious as to 
the use of these for the larger fungi, that no serious changes will 
be advocated, nor is it likely that any great '' splitting will 
follow. It is undeniable that Agarics possess certain well- 
defined micro-characters, which may or may not be of diagnostic 
value. What we wish to do is to ascertain their nature for each 
species so as to amplify our descriptions ; then to test their v^ue, 
and make use of them when possible for systematic purposes. 
We do not expect them to supplant field characters, but to sup- 
plement them, though experience has shown that in many groups 
micro-characters have been of the highest value. 

At the Baslow meeting of this Society Professor Rene Maire 
gave an elaborate account of his method of investigating the 
genus Russula. He dealt with the microscopic structure in 
great detail, and his paper is invaluable for anyone wishing to 
take up that line of investigation. It would doubtless be in- 
structive to examine in similar detail the histology of the gill in 
all genera, but for our present purpose it is hardly necessary, and 
we will confine our attention to the study of the spores, cystidia, 
and the structure of the gill-edge. 

Taking the spore first, as being most commonly examined and 
generally admitted to be of importance, we find surprising differ- 
ences in the descriptions given in our floras. The usual points 
to be noted are the form, size, colour and sculpturing. More 
than one member of the Society has remarked that it would be 
worth while to publish revised lists of the spore-characters of the 
Agaricaceae. On attempting this, however, a difficulty arises 
which is both instructive and encouraging. If two or three 
members compare notes, it will be found that as regards well- 
known species their records are in tolerable agreement, but with 
little known and questionable species there is often great diver- 
sity, This shows, on the one hand that the spores of the well- 
known species are fairly coristant, and on the other, that these 
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bodies may possibly be of service in helping to separate those 
species which are doubtful or similar to each other in external 
appearance. My own work has been almost confined to the 
purple and black spored sections, and in those groups it is un- 
questionable that in certain genera the spores form a most useful 
diagnostic character. 

There can be little doubt that wrong determinations account 
for a large percentage of discrepancies as to spore-characters, 
but other factors may be partly responsible, and some of these I 
will take the opportunity of briefly pointing out In the first 
place there is the question of age. Immature spores differ con- 
siderably from those which are ripe, hence only mature spores, 
that is those which fall readily from the gill should be examined. 
In the second place we have the selection of typical spores. 
As a rule it is best to give the dimensions of an average spore, 
and to state also the ordinary variations. Odd spores which are 
exceptionally large or small are abnormal, and .should not be 
included in the description. Thirdly, certain spores show 
characteristic variaBility. Just as some Agarics are singu- 
larly constant in the field and others singularly variable, so in 
some species the spores are particularly uniform, and in others, 
particularly inconstant. Allowance therefore, must be made 
for this. The variation liable to occur under these three head- 
ings is familiar to all, but there is a fourth source of error whioh 
I believe is not so generally recognised, namely that due to the 
presence of ill-nourished spores. Such spores are apparently 
infrequent in nature, and occur under special conditions, the 
chief of which is probably sudden desiccation. I hope to speak 
about this for a few minutes to-morrow evening. So much for 
causes of variation. If the pitfalls alluded to be avoided, there 
should be small danger in the use of spores, and I have no hesi- 
tation in saying that with a little experience, their value will be 
appreciated. 

We now pass on to cystidia. Much light has lately been 
thrown both on the structure and function of these bodies, and, 
incidentally, on their value to the systematist. Their presence 
on the gills of Agarics is much more frequent than is generally 
supposed, and they occur in one form or another in nearly all 
genera. In the dark spored section it is quite the exception to 
find species in which they are absent, and Mr. Massee, who has 
been working for some time with the Leucosporae, 
that they are surprisingly numerous in that section also. In the 
genus Coprinus, the cystidia are large and conspicuous, and 
Buller was the first to demonstrate that they acted as spacing 
agents or props to keep the gills apart. In other genera they 
are smaller and serve an entirely different purpose. Knoll in- 
vestigated several widely separated members of the Agaricaceae, 


232 


and he believes that the small hair-like cystidia, or trichomes as 
he terms them, are really hydathodes, that is bodies serving- for 
the secretion of superfluous moisture. . The exudation takes 
place at the apex of the trichome, and in some species the cell- 
wall at this point swells to such an extent, that it forms a colloidal 
solution in the excreted water. . In alcohol material this is some- 
times very clearly seen. I have noticed it frequently in Tubarm 
furftiracea and in several species of Stropharia. 

Cystidia are not quite so easy to examine as spores, and a 
certain amount of practice and technical skill is required. My 
own method is to harden the material in alcohol, and then cut 
tangential sections through the pileus. This gives transverse 
sections of the gills, when the form and number of the trichomes 
are well seen, though a little dissection, and pressure on the 
cover-slip, may render things even clearer. In a surface view 
of the gill these structures are often so delicate as to be invisible. 
As far as I can judge at present, the trichomes on the gill sur- 
face are not so generally useful to the systematist as the spore, 
or gill margin ; but in some cases they are without doubt of a 
certain value. ' , . 

This brings us to our third micro -character, namely me gill- 
margin. Rene Maire recognises three types, homomorphic, 
heteromorphic, and sub-heteromorphic. Homomorphic when the 
edge is of the same structure as the surface or lateral face of gill ; 
heteromorphic when, owing to the, presence of cystidia or other 
elements, it is different; and sub-heteromorphic when there is a 
preponderance of hairs or cystidia which are already present in 
small quantity on the surface. 

Now^ it is a remarkable fact that when cystidia are present on 
the gill-surface, the fringe on its margin is very often composed 
of trichomes of the same type. In some cases moreover the scurf 
on the stipe, and occasionally on the pileus also, is formed of 
precisely similar outgrowths. I observed this point myself in 
some species of Galera, and have since noticed that it had been 
recorded by more than one writer. Into the meaning of the fact 
I do not enter, but it is an exceedingly convenient one for the 
mycologist, as with a little experience of the genera in hand, the 
type of the surface cystidium will be evident by simply examin- 
ing the gill-margin. 

The lantern slides to be exhibited to-morrow show the gill- 
edge of some of our well-known Hypholomas and Stropharias, 
and you will notice the variety in the size and form of the tri- 
chomes. Now if our floras had some record of this gill-margin 
it 'would confer a great boon to mycologists dealing with collec- 
tions sent from abroad. The species I shall show you are all 
common well-recognised forms, biit there can be little doubt that 
in others equal variety obtains. This is the case in certain 




species of Galera, Nancoria and Psatliyrella, as to which, wlicn 
one requires definite distinguisliing features, it is very difli- 
cult to obtain uniformity of opinion. T can confidently recom- 
mend the gill-edge as worthy of study, and feel sure that it will 
prove of value for systematic purposes. As however the subject 
is still in its infancy it is important not to base conclusions from 
insufficient material, or to be unduly hasty in piiblisliing results. 
It may be added that the small short gills apj^car at times to he 
less supplied with trichomes than those of full length, and, that 
it is always necessary to examine young or fairly young plants. 
On old gills the trichomes usually wither away, whilst if kept 
under close, moist conditions (e.g., in a. closed vascuhim) ab~ 
nbrmal processes of various kinds are apt to develop. 

This concludes my remarks on the microscopic features. For 
the sake of convenience we have considered the subject 
separately from that of field characters, but if an}^ good 
work is to result, both lines of study must be followed. With 
regard to microscopic characters these doubtless vary as do all 
others, but it is quite possible that just as changes in macroscopic 
features may be connected with differences in habitat, so varia- 
tions detected by the microscope may be found to be correlated 
with certain definite external conditions. 

3. Having considered the need that exists for critical investi- 
gation, and surveyed some of the lines of study which may be 
profitably pursuecl, it remains to discuss for a few minutes the 
methods of work and co-operation likely to give the best return. 

A certain amount of work has been clone, but the results are 
hardly satisfactory. Critical remarks on field characters are of 
general occurrence in the literature, and scattered observations 
on microscopic features are plentiful enough. In papers on 
morphology and development, there is often an excellent account 
of the gill-structure. Local floras sometimes supply spore- 
measurements, and occasionally also notes on cystidia. But when 
we come to look at these observations from our present stand- 
point, we are repeatedly pulled up by discrepancies so great that 
they compel us to doubt, not so much the correctness of the 
obsexwation, as the correctness of the identification. This diffi- 
culty meets us everywhere, the only exception being in the case 
of a monograph or a revision. Of papers specially devoted to 
micro-structure perhaps the most comprehensive is a series of 
useful contributions by Frau Paula Demelius, of Prague, in each 
of which she deals with a number of species belonging to various 
genera and groups. This method appears at first sigiit to be one 
by wffiich the detailed description of all species might in time be 
acquired. But in practical working, it is somewhat disappointing. 
Frau Demelius finds her observations often differ from those of 
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other writers, and my own in some cases differ from both. It is 
quite certain that the discrepancies are not entirely due to varia- 
tion, but, partly and probably largely, to wrong determination, or, 
to a different understanding of a given species in different coun- 
tries. If we were content with noting only generally recognised 
plants, this diffused method of dealing with all species just as 
they come to hand would be useful, and, to those engaged in 
colonial mycology, of real value. But there is a tendency to 
exceed this limit and then the work is practically useless. 

There can be no question that the only really satisfactory 
method is the monograph. It is slow, but the results are much 
more likely to be sound. Known species become better under- 
stood, and little known and unknown plants gradually find their 
proper position. A comprehensive monograph of any genus of 
the Agaricaceae is of course at present out of the question, but 
the monographic principle, — concentration on a given genus or 
group — can be followed, and we should at least be able to pro- 
duce a series of critical revisions of British species. 

It would no doubt be desirable to include continental forms, 
but for this the time has hardly come, and for the present it 
seems safer, and indeed preferable, to confine our research to 
native species. 

Our ^ciety has plenty of latent energy, and I am quite sure 
that with a little co-operation and mutual stimulus such revisions 
could perfectly well be produced. We have already learned the 
value of co-operation in systematic mycology. Berkeley, Cooke, 
Plowright, and Lister, all had a whole band of correspondents 
who assisted them by supplying specimens from all parts of the 
country. The general response to the appeal for material of 
Clavaria and later for resupinate fungi, shows how willing to help 
members of the Society are when research work is in hand. 
Lloyd's work on Puffballs and Folypores was carried out in the 
same way. But if assistance was needful for such groups, how 
much more is it necessary for the short-lived fleshy Agaric. 
Prof. Buller has made a beginning with Coprinus and we have 
an opportunity of helping him to bring that genus to order. With 
regard to other genera there seems to be no reason why a few 
that are familiar and fairly simple, should not be taken in hand 
at once. 

The mycologist responsible for a given revision must be pre- 
pared to work out the necessary microscopic structure, and to 
undertake the literary work, but if it is to be carried out in the 
right spirit, he must above all things be a field man. In addition 
to drawings and. notes, a dried and spirit collection of numbered 
samples should be made. Other members would help as oppor- 
tunity permitted, and in all. cases they should supply data as to 
ecological conditions and as, to the field characters of the speci- 


mens forwarded. In the later stages of the work a good library 
will be essential, and sooner or later the assistance of that at Kew 
or the British Museum will be required. 

Such are the suggestions I v^rould lay before you. General 
work should still be encouraged, but if we are to advance, we 
must specialize, and it seems to me that the production of some 
of these much needed revisions of British species would be one 
of the most suitable and at the same time most useful pieces of 
work which our Society could carry out 


THE FRUIT-BODY MECHANISM OF 
BOLBITIUS. 

By Professor A. H. R, Btdler, DSc ,^ ; Pk.D. ; F.RS.C, 

In treating of the Hymenomycetes several writers have re- 
ferred to the resemblances which exist between the genera Bol- 
bitius and Coprinus. Thus Massee* * * § says: ‘Mn the Ochro- 
sporae, the genus Bolbitius agrees with Coprinus in the ephemeral 
existence of the species, in the soft deliquescent gills, and also in 
most frequently growing on dung or in places where dung 
abounds.'’ Referring to Bolbitius the same writert also says: 

Very delicate and fragile, remarkable amongst the Ochrosporae 
for the gills dissolving into mucus, and in this respect analogous 
with Coprinus among the Melanosporae and Hiatula among the 
Leucosporae." 

The genus Bolbitius was included by HenningsJ along with 
Coprinus in the group Coprineae which was defined as follows : 
'"Fruit-bodies with soft flesh (weich-fleischig), composed of an 
even web of hyphae, stipitate. Lamellae of different lengths, 
alternating in a regular manner. Hymenium composed of 
isolated protuberant basidia which are separated from one 
another in a regular manner by paraphyses. Lamellae and 
usually also the cap, deliquescent” . 

In previous publications, I§ have described the fruit-body 

* G. Massee. British Fungus-Flora, Vol. I., 1892, p. 304. 

t Ibid. Vol. IL, 1893, p. 203. 

t P. Hennings, in Engler and PrantFs Pflanzenfamilicn, Toil i, Abteil. i**, 
1897, p.204. The translation here given is mine. 

§ A. H, R. Buller. Researches on Fungi; Longmans, Green & Co., London, 
1909, chap. XIX. ; also Annals of Botany, Vol. XXIV., 1910, pp. 613-629 ; 

and these Transactions, 1911, pp. 348-350. 
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mechanism of the Coprini. I showed that the so-called deliques- 
cence is a process of autodigestion which plays an essential part 
ill the liberation of the spores. In the genus Coprinus : 

( 1 ) Tlie gills are very th in, 

(2) The g’ills' are parallel-sided or subparallehsided. 

(3) The gills are not positively geotropic. 

(4) Usually the hymeniuni on one side of a gill at maturity 

looks slightly downwards, and that on the other side 
slightly upwards. 

(5) The spores ripen in succession from below upwards on 

each gill. 

(6) The spores are discharged in succession from below up- 

wards on each gill 

(7) Autodigestion proceeds from below upwards on each gill 

and removes those parts of the gills which have be- 
come spore-free and which, if they continued in ex- 
istence, would become mechanical hindrances to the 
fall of the remaining spores. 

All the facts just given are correlated with one another. - la tlie 
genus Coprinus the ripening and discharge of the spor^gi jfrfem 
below upwards on each gill, and the autodigestion from below 
upwards on each gill are special arrangements which permit of 
successful spore-dischai'ge from parallel-sided, non-geotropic 
gills. 

After the fruit-body mechanism of Coprinus had been eluci- 
dated, it seemed to me advisable to investigate the fruit-bodies 
of a Bolbitius with a view to finding out whether or not their 
arrangements for producing and liberating spores were the same 
as in Coprinus. Accordingly, I examined the living fruit-bodies 
of Bolbiikis fiavidtis Bolt,^ obtained from a grassy field where 
horses had been grazing. This paper will be devoted to a brief 
statement of the results of my observations. 

In the fruit-bodies of the Bolbitius 1 found that : 

(1) The gills are veiy thin, 

(2) The gills are not parallel-sided but are acutely wedge- 

shaped in cross-section. 

(3) The gills are positively geotropic. 

(4) Every part of the liymenium on any gill in a normally 

oriented fruit-body looks more or less downwards. 

(5) The spores do not ripen in succession from below up- 

wards on each gill 

(6) The spores are not discharged in succession from below 

upwards on each gill 

My specimens resembled in appearance those of Plate 689 in Cooke’s illus- 
trations. The fungus. there represented, according to Massoc, is Bolhitius 
^ftavidus Bolt, yid$ his British Fungus-Flora, Vol. II., pp. 204 and 205. 
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(7) Aiitodigestion does not proceed from below upwards on 
each gill ; it does not have any relation to spore-dis- 
charge but is a fost-moriem change. 

It is clear that the special mode of spore-production and spore- 
discharge which we find in Coprinus does not exist in Bolbitius. 
In particular the liquefaction of the gills which is such an essen- 
tial feature of the fruit-body mechanism of Coprinus, has nothing 
to do with spore-discharge in Bolbitius. In Coprinus the auto- 
digestion takes place whilst the pileus is still actively shedding 
spores, whereas in Bolbitius the turning of the pileus into a brown 
mucus takes place when spore-discharge has ceased and the 
whole pileus is exhausted and dead. 

The fruit-body mechanism of Bolbitius resembles in its main 
features that of a Mushroom. The gills are wedge-shaped in 
cross-section and are positively geotropic. This ensures that in 
a normally oriented fruit-body every part of the hymenium looks 
more or less downwards. Correlated with this fact we find that 
ever>’^ small area of the hymenium (every square mm.) produces 
and liberates spores at one and the same time. On any one 
small area, a series of basidia ripen and shed their spores in suc- 
cession. 

From the fore-going remarks we may conclude that the 
arrangements for spore-production and spore-liberation in Bol- 
bitius are essentially different from those of Coprinus. 

The hymenium on the sides of the gills of Coprinus consist of 

(1) Basidia which are dimorphic : long basidia and short are 

interspersed among one another. 

(2) Large and well-developed paraphyses which form a con- 

tinuous system and which separate the basidia from 
one another. 

(3) Large cystidia, present in some species but absent in 

others. 

The hymenium on the sides of the gills of the Bolbitius consist 
of; 

(1) Basidia which are monomorphic: the basidia are all of 

the same length and cannot be divided into two sets, 
long and short 

(2) Large and well-developed paraphyses which form a con- 

tinuous system and which separate the basidia from 
one another. 

(3) Cystidia are absent. 

Coprinus and Bolbitius have very similar paraphyses which are 
remarkable for their high development. On the other hand the 
two genera differ markedly in their basidia. The dimorphism 
which we find in Coprinus is absent in Bolbitius. Further, on 
any very small area of the hymenium of Coprinus at maturity, all 
the basidia have full-sized and practically ripe spores on them at 
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ane and the same time._ On a similar area of the hymenium of 
Htuis, adjacent basidia are not in about the same state of 
c evelopment at any one time. Here the basidia develop and 
aiscHarge their spores in succession. 

In their general field characteristics the Bolbitii do bear a 
general resemblance to the Coprini. Among these character- 

ibtic's iiia,y be mentioned: 

(1) Hiin flesh and relatively large g-ills. 

(2) Relatively long stipes. 

(3) Delicacy and ephemeral nature of the fruit-bodies 

(4) Deliquescence of the gills and pileus flesh. 

(5J h rait-bodies coprophilous. 

2rrrwe S'* considering the more obvious char- 

acters we study the whole organization of the fruit-bodies takinp- 
into account both microscopic and macroscopic characters^ thef 
I think we must conclude that the two genera stand far aoart 
^ heir fruit-body mechanisms for the production and liberation of 
sjrores are essentially different, and one could not be converted 
SangS. iniportant structural and physiological 


OBSERVATIONS ON PURE CULTURES OF 
SOME ASCOIVIYCETES AND 
BASIDIOMYCETES. 

By F. T. Brooks, M.A. (C antbridge U ‘diversity). 

. with the exception of those which are obligate para- 

sites like Rusts and Mildews may be grown upon artificial media 
ot one kind or another, choice being usually made of the media 
most nearly approaching in character those on which the fungi 
grow in nature. Brefeld, the magician among mycologists who 
has induced so many of the higher fungi to unfold their secrets, 
investigated for many years with extraordinary success the life- 
histories of fungi by the method of pure culture, and those who 
iollow in the path which he has so clearly opened up will always 
have to refer to his series of brilliant monographs. In his re- 
searches, Brefeld used many different kinds of media including 
decoctions of dung, fruits, potatoes, and meat, among liquid 
media; and dung, sawdust, bread, as well as gelatine and agar- 
a^r containing various decoctions or mineral substances, among 
solid media. ^ 

Brefeld was not successful in inducing the formation of fruit 
bodies in the case of some of the higher fungi he cultivated and 
more recent investigators have obtained greater success in this 
directioii, especially with fungi which live ujion woody tissues. 
Costantin and Matruchof" were the first to grow in pure culture 
upon blocks of wood one of the higher Basidiomycetes up to the 
st^e of the formation of sporophores. The fungus they worked 
with was Collybia veluiipes, and sporophores of normal form 
though small m size were produced in their cultures on wood of 
Bobtnia Pseudacacia. Immediately after their success Marshall 
Wardt cultivated Stereum hirsutum in the same manner upon 
sterilised blocks of Horse-Chestnut wood. The spores were 
allowed to germinate in agar plates and the young mycelia were 
transferred to blocks of wood. Since then many other wood- 
destroying fungi have been cultivated in pure culture to the stage 
of the formation of fruit bodies. Thus BiffenJ has again ob- 

* Costantin et Matrnchot, “ Culture d’un Champignon lignicole." Comntes 
Kendus, Vol. 119, p. 752, ^ 

tWard, H. M. » On the Biology of Stereum hirsutum^ Phil. Trans Rov 

Soc. 1897. 

+ Biffen, R. H. “On the Biology oi Collyhia velutipes,'*y]ouTn I inn Sor 

xxxiv. ■ " * 


taincd the fonnation of spf>rophores of Collybia vcluiipes in pure 
culture, ;uid both Miss Wakefield'^ and It tliose of Sicreimi^ 
purpurcmn^ Miss BaylissJ those of Polysticius versicolor, Learn^ 
in Anierira those of Pleurotus ostreatHS and Plcurotus ulnmrius. 

In ^'rowing many of these forms upon wood considerable 
attention has been paid to the manner in which the lignified 
tissues are attacked by the fungus in pure culture, and in grow- 
ing .SVera/w hirsulum m this way it was Marshall Ward’s 
primary object to investigate the process of delignifrcation in a 
detailed manner. It is obvious that such processes can be in- 
vestigated ruore critically by this means than by the examination 
of tissues of trees attacked by fungi in nature. Considerable 
light has been thrown upon the manner in wliicli fungi destroy 
woody tissues by the prosecution of this method. Biffen has 
shown that the mode in whicli the common fungus Collybia 
vdiitipes attacks wood is essentially different from that in which 
Siereirm hirsKtmn attacks it. Ihc latter fungus causes cle- 
lignification of the walls at the beginning of attadk^ w^iile 
Collybia vclutipes normally consumes the cellulose and leaves 
the lignin behind. 

Many other facts of biological interest liave been discovered 
by the cultivation of fungi under artificial conditions. Spore 
stages which are rarely or never seen in nature have been found 
to occur in the life-histories of many fungi when grown in culture 
media. Thus a large number of the higher fungi investigated 
by Brefeld || produce conidia of various kinds in the early stages 
of development, e.g., forms conidiophores when 
grown in culture media and Miss Marryatif has shewn that 
Pleurotus sitbpalmaitis when grown upon Elm blocks gives rise 
to chlamydospores in the vessels of the wood. 

It is frequently difficult to obtain the highest spore stage of a 
fungus when it is grown u}X)n an artificial medium, especially in 
the case of the higher fungi. Much can sometimes be accom- 
plished in this respect by changing the character or concentra- 
tion of the medium. Some fungi which are sterile when grown 
on gelatine media fructify if the substratum consists of agar-agar, 
some which produce only vegetative mycelium when grown in a 
highly nutritive medium fructify readily if partly starved Never- 

^ Wakelleld, E. M, “ Die Bedingiingen der Fruchtkorperbildung bei HyiiKMio- 
inycetcn.” Natiinv. Zeitsch. f. Forst. und Landwirt. 1909. 

•} Brooks, F. T. “Silver-leaf Disease.” Journal Agric. Science, 1911. 
t Bayliss, J. S. “ On the Biology of Polystictus versicolor.'' Journ. Econ. Biol. 

1908. 

§ Learn, C. D. “Studies on Pleurotus ostreatus and Pleurotus uhnarms.’l 

Ann. Myc. 1912. 

I! Brefeld, O. “ Untersuchungen aus der Gesairimtgebicte der Mykologie ” 
Heft X. pp. 333-337- 

Marryat, D. “ Chlamydospore- Formation in the BiiskJiomvcetc, Pleurotus 
subpahnatus/* New Phyt. 1908. 


tlieless until the present time comparatively few Ascomycetes and 
Basidiomycetes have been cultivated up to *the stage of the 
formation of asci or basidia. Little is yet known as to the 
conditions which favour the formation of the ascocarps and 
sporophores of the higher fungi. It is obvious that before fruc- 
tifications can arise, the vegetative mycelium must have devel- 
oped sufficient strength to feed them, and it is likely tluit the 
failure to obtain formation of sporophores in the case of some 
Basidiomycetes is primarily due to the fact that the cultures have 
not been stiff ciently large to enable the mycelium to develop the 
requisite vigour. When s[)orophores are produced in culture 
tubes or flasks they frequently lack the form, and consistency of 
fructifications which develop in nature. This may be attributed 
to the different conditions under which growth takes place in the 
two cases. In the culture tube the fructifications develop in a 
still atmosphere which is often saturated with water vapour, 
whereas fructifications which arise out of doors are subjected to 
air currents which tend to increase transpiration. Miss Bayliss* 
has shewn that when Polystictus versicolor is grown in culture 
tubes, only rudimentary sporophores develop, but if, after the 
mycelium is well established, the tubes are exposed to atmospheric 
conditions sporophores of normal shape are formed. As the 
cultures become older, increasing desiccation may be a factor in 
the development of fruit bodies for it is well known that certain 
fungi produce under moist conditions only sterile mycelium. 
Thus Mendius lacrymans when growing in an excessively 
humid atmosphere vegetates in a most luxuriant manner but does 
not form fructifications. Light is another factor which ex- 
ercises a great influence on the mode of development of fructifi- 
cations m certain of the higher fungi, though in some e.g., the 
Mushroom, fruit bodies develop quite well in complete darkness. 
Bullert has shewn that the stimulus of light is necessary for the 
development of the pileus in Polyporus squamosus and Leniimis 
lepideus when growing on woody tissues naturally infected by 
the mycelia of these forms. The same phenomenon can be 
observed in some of the Basidiomycetes which have been culti- 
vated under critical conditions. Thus in cultures of C opr inns 
plicatilis, Brefeld demonstrated that in the absence of light the 
rudimentary fructifications do not form a pileus, and in Coprimts 
nycthemerus no trace of sporophores develops in darkness. In 
Stereum hirsutiim on the other hand Marshall WardJ found that 
no difference was observable in regard to the formation of rudi- 
mentary sporophores between cultures kept in light and those in 
darkness and the same is true of my cultures of Ste?‘eum pur- 

^ Bayllss, Jessie S., loc. cit. p. 20. 
f Duller, A. H. R. Researches on Fungi/’ 1909. 



piircNW. We know little oftheinfluencetliat variations in tempera- 
ture have on the development of the higher fungi though it is 
probably well marked in them as in the lower fungi and imperfect 
forms. In most methods of growing pure cultures the conditions 
of aeration are poor, though it is not easy to say what influence 
this exerts on development, especially as it is difficult to sepa- 
rate the influence of desiccation from that of good aeration. 
Lakon"^' found that in pure cultures of certain Coprini the forma- 
tion of sporophores did not take place as long as the atmosphere 
remained saturated and stagnant, but when a stream of air was 
passed through the cultures, sporophores developed readily. 
Brefeld certainly preferred to use substances such as bread and 
sawdust rather than more compact materials like wood, gelatine, 
etc., on account of their better aeration. 

In several of the higher fungi it has recently been shewn that 
different strains of one and the same species exist which behave 
differently when grown under the same cultural conditions, especi- 
ally as regards their capacity to form the ascal or basidial stage. 
Miss Wakefieldt in her work on- Schizophyllum commune and 
Stereum purpureum found that forms isolated from one sub- 
stratum readily gave rise to sporophores in pure culture, whereas 
others obtained from different situations and treated in the same 
way failed to develop fruit bodies. Shear J in America has 
proved that the same phenomenon holds good for the Ascomy- 
cete, GiomereUa cingulata. This fungus causes a disease of the 
leaves and fruits of many plants and forms both conidia and 
perithecia. A certain number only of isolations from fresh 
material resulted in the development of perithecia in artificial 
culture, the others invariably giving only the conidial stage even 
when conditions of culture were changed in order to try to induce 
the formation of asci. Thus in this fungus we may speak of 
one strain which produces in culture the conidial stage only and 
of another strain which forms both the conidial and perithecial 
stages. In such cases as the above no morphological differences 
can be observed in the fungi at the time of being obtained from 
different sources. Quite recently Harper and Field § in their work 
on Diaportke Batataiis which causes a rot of sweet potatoes 
in the United States have found the existence of the same phe- 
nomenon, i.e., one strain or variety of the fungus which readily 

* Lakofi, G. B. Die Bedingungen der Fruchtkorperbildung bei Coprinus.^^ 
Ann. Myc. V. 1907. 

t Wakefield, E. M. loc. dt 

J Shear, C. L. and Wood, Anna K., * * * § ** Studies of Fungus Parasites belonging 
to the genus GlomerelUy U.S. Dept. Agric. Bur. of Plant Industry, 
Bull, 252. 

§ Harper, L. L. and Field, E. C., “A dry rot of Sweet Potatoes caused by 

Diaporihe. Batatatisy U.S. Dept. Agric. Bur. of Plant Industry, Bull, 281.. 
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produces perithecia in culture and another giving rise only to 
pycnidia. ■ 

The cultures of fungi which I am about to describe have ail been 
grown upon wood, as this is the substratum upon which these par- 
ticular forms are found in nature. The mode of establishing the 
cultures will be briefly described. In the first place small blocks 
of wood of the kind usually attacked by the fungus in nature are 
placed in culture tubes, each piece of wood being allowed to rest 
upon a thick plug of cotton wool saturated with water. It is 
found preferable to use tubes which have a water reservoir at 
the bottom so that the cultures do not become dry too rapidly. 
The ends of the tubes are plugged with cotton wool and then the 
group of tubes is sterilised in a boiler or autoclave on two or 
three successive days. It is advisable to avoid the use of very 
high temperatures in the process of sterilisation as such may have 
a deleterious influence upon the substances in the wood which 
subsequently provide food for the fungus. After the prepara- 
tion and sterilisation of the tubes, care must be taken to obtain 
in a state of purity the spores of the fungus which it is desired to 
cultivate. This can generally be done by taking advantage of 
the method of spore discharge for the particular fungus in ques- 
tion. Thus by suspending the hymenial surfaces of Basidio- 
mycetes over sterilised glass slides under suitable conditions for 
the formation of spores one usually obtains a good spore 
deposit ; in a similar manner the fructifications of many Ascomy- 
cetes may be allowed to project their spores on to sterilised 
cover slips suspended above the ascocarps. Having obtained 
the spores in a state of purity they are transferred directly to 
blocks of wood in culture tubes by means of a sterilised needle 
or scalpel, care being taken to prevent contamination of the tubes 
by other organisms at the time of withdrawing the plugs of 
cotton wool. The inoculated tubes are then placed in a dull 
light at ordinary temperature and are observed at intervals. 
Some weeks occasionally pass before the production of an evident 
mycelium, and more than once tubes have been thrown aw^ay be- 
cause it seemed likely that the fungus was not going to develop 
although it has subsequently transpired that sufficient time had 
not been allowed for development to take place. If this method 
is followed with care, contaminations are of rare occurrence, and 
in the majority of the fungi I have endeavoured to cultivate in 
this way there has been no difficulty in establishing good 
mycelial growths. 

The first fungus of which pure cultures will be described is : — 

Chlorosplenin7n aeruginosum (Oed.) de Not. 

which is well known as the cause of the greening of various kinds 
of wood such as Oak, Beech, Ash, Hazel, Alder, and Birch. This 
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wood is applied to various ornamental uses by turners at Tun- 
bridge Wells and elsewhere, and articles made of it are known as 
Tunbridge Ware. Fructifications of this fungus were obtained 
during the foray of this Society at Forres in 1912, and Mr. H. H. 
Thomas kindly gave me a few ascocarps on returning to 
Cambridge. These were rather shrivelled at the time but rapidly 
recovered on being moistened, and, the spores being violently 
ejected from the asci, it was easy to obtain them in a pure state 
by suspending sterilised coverslips over the cups. The spores 
were transferred to blocks of Ash wood upon which a white my- 
celiuni began to develop in a few days. Soon after, the mycelium 
turned a beautiful green colour similar to that of the fructifica- 
tions, and gradually spread over the wood and into the cotton 
wool at the bottom of the tube. The mycelium has since been 
transferred to other tubes in which it is growing vigorously. 
When the first cultures were established on blocks of Ash wood, 
spores of the fungus were also placed on Plum wood. C%. this 
material only a feeble growth has resulted, and the myctlium 
after an interval of some months lacks the brilliant colour which 
is associated with active growth on Ash wood. I do not know of 
any record of the fungus being found on Plum wood in nature, 
and this substratum is evidently unsuitable for its development. 
Green mycelium taken from a culture on Ash wood has been 
transferred to blocks of Plum wood but it has invariably lost 
its colour in the course of development on the latter. 
Green mycelium from a pure culture has been transferred to 
blocks of Oak wood upon which it has grown well. The same 
mycelium placed upon Pine wood develops with exceeding slow- 
ness but it remains green in colour. 

It will be remembered that a controversy raged for many years 
as to whether greening of wood was due to this fungus or whether 
the wood could become green apart from its action. The evi- 
dence was strongly in favour of the fungus being the sole cause 
of the greening, but when de J 3 ary wrote his Comparative 
Morphology and Biolog}'” of the Fungi in 1884 the matter 
was still open to discussion. In i8gi Brcfeld,* writing on 
cultures of mycelium obtained in nutritive solutions from 
spores, pointed out that of two mycelial growths which he estab- 
lished one was colourless and the other bright green, from which 
he concluded that the greening of wood was caused by this 
fungus. 

t If any doubt still exists as to Chlorosplenium aeritginosum be- 
ing the cause of the greening of wood it can be set at rest by my 
cultures, for the blocks of Ash wood and Oak wood which have 
been covered by the mycelium for some months are green 

* Brcfeld, O. “ Untersuchungon aus der GesamnUx^obiote dor ” 
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throughout. Sections shew that the green hyphae of the fungus 
have penetrated to the centre of the block and are especially 
abundant in the vessels. The walls of some of the elements of 
the wood assume a greenish colour but the chief factor in the 
colouring of the wood is the accumulation of lumps of a green 
amorphous substance in the different elements especially in 
the cells of the medullary rays. This substance is probably 'a bye 
product caused by the action of the fungus on the tissues. The 
action of the fungus in pure culture therefore agrees closely with 
its action on naturally infected wood as described by 
Priiiieux in 1877.+ Very little delignification has yet resulted 
in my pure cultures because the fungus has only acted 
on the wood for a limited period, but Priiiieux has 
shewn that in nature, when the action of the fungus is pro- 
longed, deligniftcation is effected, and by this the wood 
loses its value for the purpose of ornamental work. It is well 
known that the colour of this fungus is stable, and resists the 
action of many chemical agents. It is insoluble in alcohol and 
ether although it is acted upon by chloroform. Mineral acids 
have scarcely any effect upon it but the colour is taken away by 
alkalis. In my cultures conidia similar to those described by 
Brefeld have been produced, but no formation of spermogonia as 
described by Tulasne+ or of ascocarps has yet taken place. 

Daldtnia concentrica (Bolt.) Ces. et de Not. 

The large black fructifications of this fungus are of frequent 
occurrence on stumps and branches of Ash trees in this country. 
At maturity the walls of the asci break down and the spores are 
extruded in threads from the orifices of the perithecia which stud 
the surface of the fruit-bodies. Spore discharge continues for 
weeks and the quantity of spores produced is enormous, large 
black masses of them accumulating round the fructifications when 
kept in the laboratory. The mycelium of the fungus growls well 
on blocks of Ash wood on which spores have been placed At 
first white in colour the mycelium becomes tawny with age, and 
where it comes in contact with the glass tube it aggregates and 
becomes blackish, in colour similar to the hyphae which form the 
matrix of the stroma. The mycelium in pure culture produces 
branched conidiophores from which elliptical, hyaline spores, 
6-8 X 3-4/x in dimensions, are abstricted ; these spores are some- 
times grouped together in small heads. Mdller,'*" who investi- 
gated in Brazil the biology of this fungus, obtained a similar 

t Pi'illiciix, “ Siir la coloration on vert diC bois mort, ” Bull dc Soc. boL de ‘ 

France, 1877. 

Carpologia, 111 . Paris, 1865. . 

* Arollcr, A. “ Phycomyceten und Ascomyceten. ” In Schimper A.F.W, Bot. 

Mitth. aus den Tropen Heft 9. Jena, ((701. 
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roiiidial stage by sowing the ascospores in nutritive solutions, and 
in the closely allied Hyfoxylon fuscum, which Brefeld grew 
from ascospores, similar conidiophores developed under cultural 
conditions. A conidial stage of Daldiniti concentrica which 
occurs in nature is described in Rabenhorst's Kryptogamen- 
Flora, and Dr, Bayliss Elliott informed the Society at its meeting 
at liaslemere that she had recently had this stage under observa- 
tion. In these cultures the hyphae of Daldinia coyicentrica 
readily })enelrate the wood, being especially abundant in the 
vessels. 

Hydmtm coralloides (Scopoli) Fr. 

In September 1913 some very fine fructifications of this fungus 
developed on dead portions of an Ash tree in a private garden 
in Cambridge. The Ash log on which the fungus grew was only 
slightly decayed. One of the fructifications was 9 inches in 
diameter cind 4 inches in height and looked exactly like a mass of 
white coral. Fructifications of Hydmmi coralloides persist 
longer than one would be led to believe from their delicate 
appearance ; their form is retained for more than a fortnight and 
spore discharge continues at least ten days. A fructification was 
suspended over a clean sheet of gla.ss and the following morning 
spores deposited on the glass were transferred to tubes contain- 
ing Ash wood. A thin white mycelium became evident in three 
weeks and towards the end of December two branched fructifica- 
tions with well developed spines were formed on the wood in one 
of the tubes. These fructifications though small, being only an 
inch high and half an inch broad, were closely similar in structure 
to those occurring in nature. The following February another 
culture produced a sporophore but this was less normal in 
appearance than those already described. Other tubes have 
since developed fructifications of rather an abnormal type. Subse- 
quent ti'ansfers of the mycelium to other blocks of Ash wood 
resulted in the formation of sporophores which were more 
abnormal in form than those first produced and upon which 
spines were developed in a rudimentary manner. 

During October 1913 another large fruit body of this fungus 
developed on an Ash log in the same garden. 

Fames igniarius (Linn.) Fr. var. fomaceus (Pers.) Fr. 

This fungus is commonly met with in this country on the 
trunks and branches of Plum trees, Damsons, and Greengages, 
especially the two latter. It frequently causes the death of limbs 
of these trees but as its progress is slow it can easily be checked in 
fruit plantations by cutting away affected parts. 

Plum wood affected by the fungus in nature becomes dark 
brown in colour during the early stages of attack on account of 
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the accumulation of gum-like substances in the cavities of the 
cells. For a long time I was unable to obtain a spore deposit 
from the fruit bodies, but success ultimately was met with and 
pure cultures were established upon plum wood. The mycelium 
of this fungus is white in the early stages of development, but as 
time proceeds dense yellowish brown aggregations appear in cer- 
tain parts of the tubes and these are doubtless rudimentary 
sporophores, although spore-bearing surfaces have not yet devel- 
oped. The mycelium permeates the wood and causes the 
accumulation therein of gum-like substances as in the case of 
naturally infected branches. Hartig* has described the action 
of Fimies ( Poly poms) igniarius on naturally-infected Oak wood, 
and though there has yet been little delignification in my cultures 
the action of the fungus on the elements of the wood appears to 
be closely similar in kind to that described by him. No conidial 
stage has been observed in the pure cultures. 

Pleiiroius ostreatus (Jacq.) Fr. 

The oyster shell fungus, as Pleurotus osireahis is popularly 
called, is frequently seen growing from the trunks and branches 
of Elm trees in this country, and it is commonly found also in 
North America where Learnt has recently described its action 
upon naturally-infected wood of Maple (Acer saccharum). This 
fungus has been grown in the usual manner on blocks of Elm 
wood. Its mycelium is white in colour, and in my culture is 
characterised by an extremely profuse growth. So' luxuriant has 
this growth been that the lower halves of the culture tubes have 
become completely filled with mycelium. 

Fructifications began to appear in each of the culture tubes 
after about four months and have continued to develop suc- 
cessively. Sometimes the fruit bodies arise in groups, sometimes 
they are single. The pilei are smaller than those produced in 
nature and the stalks are relatively longer. Gills are well 
developed and appear to be normal in structure ; they are de- 
current as in the fruit bodies which develop in nature. Learn 
speaks of the production of abnormal sporophores in his cultures 
of this fungus on bass-wood and oak but he does not say if gill 
surfaces were formed on them. 

Hyphae penetrate the blocks of wood and delignify it in the 
manner described by Learn for the naturally infected wood. 

Coprinus sp. 

Two years ago a charred log of wood partially covered with a 
mycelium belonging to an Ozonium was sent to me. The log 

* Hartig", R. “ Zersetzungserscheinungen des Holzes.” Berlin, 187S. 
fLearn^ C. D. loc. crt. 
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was placed on the roof of the Botany School, Cambridge, to see 
whether in the course of time any fructifications would develop in 
connection with the Ozonium. No change occurred for more 
than a year, although the latter remained constantly present, 
but during June 1913 fructifications of a Cofrinus began to 
develop from the Ozonium mycelium. It was easy to demon- 
strate the connection between the tawny mycelium of Ozonium 
and the young sporophores of the Coprinus. The pileus was 
inch in diameter and about the same in height ; it was yellow- 
ish in colour and covered with small scales when young. The 
gills were provided with large, colourless cystidia which resem- 
bled those of Coprinus atrameniarius described by Buller.* The 
stipe was 2-3 inches long and inch in diameter and from the 
base of it conspicuous yellow strands radiated outwards in all 
directions. Mr. Carleton Rea tells me the species was probably 
Coprinus radians. Fructifications appeared again on the same 
log during Novemer 1913. A deposit of spores w^as obtained in 
the usual manner and some were transferred to blocks of Elm 
wood. A white mycelium soon appeared and during the last 
few weeks the tawny Ozonmm has begun to develop so that 
the Ozonium has been reconstructed from the spores of Coprinus 
grown in pure culture. This is the first time this has been 
accomplished as far as I am aware, although the reverse process 
of tracing the Ozonium mycelium into fructifications of a 
Coprinus has been described before. Thus Plowrightf stated in 
the Transactions of this Society published in 1902 that he had 
traced the connection between 0 zo 7 tium at^ricomum Link and 
fructifications of Coprinus domesticus. 

I hope to continue investigations on the cultures which have 
been briefly described in this paper. 

* Buller, A. H, R. “ The cystidia of Coprinus atramentarius/* Ann. Bot. 

■ 1910. 

t Plowright, C. D. ^'‘Ozonium aiiricomtim. Link.” Trans. Brit. Myc. 
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RECENT PUBLISHED RESULTS ON THE 
CYTOLOGY OF FUNGUS REPRODUCTION 

( 1913 ). 

By /. Ramsbottom^ M.A., D epartment of Botany^ British 

Museunu 

Possibly in no other branch of botany is such activity being* 
displayed as in the study of fungi. Not only is this activity seen 
in the case of plant diseases, but also in every other branch of 
mycology. Daring the past year much has again been accom-“ 
piished in the investigations concerning the cytology of fungus 
reproduction. Certain points have been cleared up, and it be- 
comes more and more apparent that there is much variation to be 
found even in those groups where many seemed of the opinion 
that the whole of "the phenomena were understood. The new 
variations constantly met with are probably part of the attrac-* 
tion for workers. The continual confirmation of well-known and 
stereotyped occurrences would be of interest to few. 

Much investigation is being carried out at present on members 
of the Archimycetes. Kusano (1912) has studied the life history 
and cytology of a new species of Olpidiiim, 0 , Viciae, In the 
fungi, the copulation of motile isogametes has hitherto received 
no special attention.” -Sorokin (1874) described the mycelial 
vegetative body as derived from the zygospore resulting from the 
union of zoospores in T etrachytrmm. Fisch (1884) observed 
the formation of the zygote by copulation of zoospores, and its 
development after infecting the host in Reesia and in Ckyiridium 
Mesocarpi. Criggs (1910) working with Monockyirium states 
that the swarm-spores perforate the cell wall and enter the cells, 
where they present amoeboid forms within the protoplasm of the 
host Some of these fuse in pairs but their nuclei remain dis 
tinct This zygote grows to form a binucleate resting spore 
Other swarm-spores grow to form zoosporangia. 

The planogamete copulation in the lower fungi would afford 
a subject of the deepest interest For in establishing this fact, 
the parallelism of the evolution of sexuality in the fungi and 
algae, which has hitherto been apparent in so far as the some- 
what advanced process of sexuality is concerned, can be justified 

* See also the account concerning Rhodochytrium spilanthidis. Trans. Brit. 

Myc. Soc. IV., p. 129 (1913). 


farther down to the level of the most primitive and simplest 
sexual process, and it will thus give a basis to the study of the 
pliylogenetic relationship among the lower fungi themselves, or 
between them and the algae/’ 

In 0 . Viciae the zoospores are colourless, oval in form when in 
active motion, and have a long posterior cilium about five times 
the length of the body. The swarming period depends largely 
upon the temperature of the medium. . . . The surviving active 
zoospores, after continuous swimming movement for shorter or 
longer periods, stop suddenly upon the substratum ; then they 
undergo an amoeboid deformation, sometimes creeping over the 
substratum, or they adhere to it with a pseudopodium-like pro- 
cess protruded from the head ; and shortly after, attempting to 
detach from the substratum by a shaking movement, they dart 
away rapidly as soon as they are freed. Before coming to final 
rest they repeat this process several times.” The zoospore which 
has come to final rest soon begins to encyst The body contracts 
and the cilium appears to be thrown off suddenly. In cover-glass 
.preparations it was quite usual to find zoospores in copulation. 
The motile zygote thus formed is spherical or elliptical, 
resembling the zoospore in motion. The zygote behaves in 
different ways according to the conditions. It may swim for a 
short time, then become amoeboid and then repeat the swimming 
movement, or the swimming movements may be entirely omitted. 
No external difference can be recognised between the copulating 
zoospores, but from the fact that any two spores coming into - 
contact are not always induced tO' fusion, but, after attempting it 
for a few minutes, may detach again from each other, it appears 
highly probable that a certain internal differentiation is called 
forth in becoming the gamete.” The author thinks that there is 
no “ attracting action between the zoospores ” ; also that there is 
a certain period or age in the zoospore at which copulation is 
possible. “ It will be seen that the sexual action . . . is at an 
exceedingly primitive state, and in reality a sexual distinction 
between the gametes is still obscure.” After encystation the zoo- 
spore and the zygote undergo similar development up to a certain 
stage, the former later develops into the zoosporangium, the 
latter into the resting sporangium. The mode of infection of 
the host plant is of the usual type. A short process is de- 
veloped from the wall, and this acts as an infection tube and 
perforates the epidermal wall. Soon after infection the 
parasite closely approaches the host nucleus, where it com- 
mences very rapid growth. No amoeboid or other deforma- 
tion was ever observed. 

T^e young zoosporangium grows in a spherical form as far as 
the space in the host admits. Sporangia may vary exceedingly 
in siz^ (20/i to i20/x). When the fungus is approaching its maxi- 


mum growth, a membrane appears on its surface, which, be- 
coming gradually distinct, diflferentiates into a hyaline sporangia! 
wall The short exit tube is single or numerous according to 
tlie size of the sporangium.’' ' The young sporangium is at first 
uninucleate, but with growth the nuclei, increase in number. ' While 
the nuclei are few^ the cytoplasm is compact. Then a vacuole be- 
gins to appear in the centre and increases in size, the nuclei being 
arranged peripherally. The vacuole afterwards disappears and 
the cytoplasm is arranged in irregular masses round each nucleus, 
thus forming an irregular network structure. At this stage the 
nuclei become larger, and present a distinct structure, a nucleolus, 
chromatin, and a. few linen threads being recognisable within a 
well defined wall. In certain other Phycomycetes this period is 
considered to be the stage immediately preceding zoospore form- 
ation, In O. Viciae " the transition from the single- vacuolate 
to the network stage does not mark the approach of maturity. 
Further growth takes place, increasing the amount of the cyto- 
plasm and the number of nuclei, whereby the reticulum becomes 
finer and finer, diminishing the clear space of the meshes. At 
the close of the maximal growth, when the last nuclear division 
is over, by which the nuclei of the zoospores are constructed, the 
cytoplasm becomes of a quite homogeneously denser state 
throughout, leaving no apparent vacuoles/’ This is a similar 
account to that given by the author for Synckytrmm Puerariae 
(igog), In both fungi the vacuolate stage of the sporangium 
pertains only to its early stage of development, the mature stage 
being represented by a dense consistence of the protoplast. 
During the growing period, or the vegetative phase of the fungus, 
we observe an increase of the nuclei in size. Entering the period 
of the zoospore formation, or the reproductive phase, they are re- 
duced in size in successive divisions.” At the former period the 
manner of the nuclear division is somewhat obscure. In no case 
was the occurrence of a typical mitotic division observed. Kusano 
writes, If I understand the figures . . . aright, the division 

resembles amitosis. Differing from the usual amitosis, there is 
disappearance of the nuclear membrane and the chromatin as well 
as linin. It is very likely the ' Promitose ' proposed by Naegler 
in the nuclear division of Amoeba, In the latter period the occur- 
rence of the mitotic division is quite certain.” The nucleolus dis- 
appears during the division but the exact process by which the 
nuclei divided could not be made out. Thus there can be dis- 
tinguished “ two different modes of the nuclear multiplication, 
one in the vegetative phase and the other in the reproductive 
phase, as already known in other Chytridiales and the Piasmodio- 
phoraccae.” A satisfactory explanation of zoospore formation is 
not given ‘'as the minuteness precludes an exact observation.” 
In the mature sporangium the contents appear as a compact 
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homogeneous mass. No progressive division was observed in 
the fixed material but a clear space appears suddenly between 
each two nuclei cutting the protoplasm into as many polygonal 
parts as there are nuclei. 

Among the spherical and naked fungus bodies in the host cells 
are found certain larger ones. These are binucleate and have 
arisen from the encysted zygote. They develop into resting 
sporangia. During the growing period the nuclei remain intact 
while their size increases gradually. At the first stage they have 
the simplest structure, only a small nucleolus being prominent. 
As they grow, the nuclear membrane becomes clearer and the en- 
larging nucleolus becomes vacuolate and disc-shaped. On the 
nucleus attaining the maximum size, the linin threads and chro- 
matin granules become conspicuous, assuming a reticulate struc- 
ture. As the resting sporangium becomes fully grown its centre 
is occupied by a large vacuole, the two nuclei occupying periph- 
eral positions usually opposite each other. A membrane now 
appears on tlie surface of the .sporangium. At this time the 
nuclei undergo the most remarkable change. The nucleolus 
which has been attached to the inner side of the nuclear mem- 
brane appears now as displaced outside it.” A nuclear budding 
takes place at the tip of the nucleolus immediately following 
the dislocation of the latter. This bud gradually increases in size 
and can attain nearly the form and size of the mother-body, 
resulting in the formation of a dumb-bell-shaped nucleus with, the 
nucleolus in the median portion.” Later the budded portion dis- 
integrates, its wall is broken and the contents are thrown info the 
central vacuole. When the sporangium is going to precipitate 
the inner wall, the dissolution products of the nuclei begin to be 
distributed from the vacuole in the surrounding cytoplasm, while 
the vacuole in turn comes to be replaced by the cytoplasm until it 
disappears finally.” The cytoplasm in consequence becomes 
highly stainable. The sporangium now enters upon the resting 
period. Just before germination the cytoplasm appears homo- 
geneously granular and hardly stainable. ''Among such spor- 
angia we find several stages of the nuclear feature indicative of 
karyogamy.” A few sporangia were found in which only a 
single larger centrally situated nucleus occurred. Stages of 
fusion were difficult to observe. The author thinks that the first 
divisions of the fusion nucleus are karyokinetic and represent re- 
duction divisions. In the multinucleate sporangia it is highly 
difficult to get a clear idea of the dividing stages of the nuclei as 
at these stages they exhibit only an obscure outline and give no 
definite figure. 

One of the Archimycetes in which a sexual process has long 
been known is Polyfhagus Euglenae. Nowakowski (1876) 
gave an excellent account of its general structure and life his- 


tory as observed in living specimens. Wager (1898) gave a brief 
account of the structure of the nuclei and their behaviour during 
the formation of the zygote. Dangeard (f900) confirmed 
Wagers results in general and added to them. Wager (1913) 
has again studied the cytology of the fungus. The thalliis is 
unicellular and uninucleate. The pseudopodia or haustoria 
which radiate from the cell in all directions are prolongations of 
the cell body and continuous with it. A single cell may attack a 
large number of Euglena individuals, frequently from, thirty to 
fifty. The latter are only attacked by the parasite when they are in 
a rounded“Off and encysted state ; so long as they are motile, the 
haustoria are unable to obtain an entry. The haustoriiim quickly 
penetrates the Euglena ceil by joerforating the cell wall. It then 
branches in all directions and soon brings about a complete dis- 
integration of the cell contents. The protoplasm of the cell 
is dense and granular, and contains numerous oil drops. The 
pseudopodia show finely granular contents with minute oil 
drops. The structure of the resting nucleus differs somewhat 
from the normal structure in higher plants and recalls what was 
described by Percival in Chrysophlyctis endobiotica. In the 
centre is a slightly staining, more or less spherical mass con- 
nected with the nuclear membrane by delicate radiating threads. 
All the chromatin of the nucleus is contained in an arc-shaped 
cap. Reproduction takes place by means of zoospores produced 
in sporangia, which may be formed as outgrowths on the ordin- 
ary vegetative cells, on cysts, or on sexually produced zygotes. 
The zoospore has a single anterior cilium. At the anterior end, 
immediately beneath the point of attachment of the single cilium, 
is a yellow or orange-coloured oil-drop. The nucleus and the oil 
globule are in close contact with one another and are surrounded 
by a deeply stainable chromidial mass which appears to be con- 
tinuous with the -cilium just at the point where it is given off 
from the zoospore. Immediately the zoospores come to rest they 
round themselves off and begin to germinate. In the early stages 
of the growth of the young thallus, the chromidial mass persists 
around the nucleus and appears to be directly connected with the 
pseudopodia. The cysts are spherical cells each with a single 
nucleus surrounded by chromidia. '‘The zygote is formed by 
the fusion of two ordinary vegetative cells, which, instead of pro- 
ducing zoosporangia, become transformed into gametes. The 
gametes are usually different in size, the smaller one functioning 
as the male, the larger one as the female.’' The male gamete 
puts out a delicate pseudopodium-like process w^hich comes in 
contact with the female gamete. " Whether there is any definite 
attraction between the two gametes, or whether it is merely a 
chance encounter, I have not been able to determine. The 
copulating pseudopodia do not differ in any respect, except 
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l'>ossibly that of extreme length in some cases and absence of 
branching, from the ordinary haustoria.'’ The zygote is pro- 
duced by the swelling of the apex of the pseudopodium near its 
point of contact with the female cell. The protoplasmic contents 
of the male ceil immediately pass through the delicate pseudo- 
podium into the zygote. A perforation appears in the wall be- 
tween the young zygote and the female cell, and the contents of 
the latter pass through it into the zygote which is then cut off by 
partition walls from the remains of the two gametes. ‘'The 
nuclei of the fusing gametes have exactly the same structure as 
those of the ordinary vegetative cells. The male nucleus is, how- 
ever, usually smaller than the female, and contains less chroma- 
tin.'’ Apparently owing to conditions of food supply the zygote 
may have either a spiny or a smooth wall ; the former case seems 
to be the normal one. Nowakowski stated that the smooth 
walled zygote was formed as an outgrowth from the female cell 
just where it comes into contact with the male pseudopodium, 
but neither Dangeard nor Wager found any example of this 
second method of zygote formation. Dangeard, however, in 
describing the formation of this type of zyeote, states that the 
female nucleus ordinarily passes in first, then the male, but in 
all the cases he has observed Wager finds that the male nucleus 
is the first to' enter the zygote. In the zygote the two sexual 
nuclei come into contact with each other. The smaller nucleus 
then increases in size, probably at the expense of food material 
in the zygote, and this continues until it is almost exactly similar 
in size to the female nucleus. The two nuclei then move apart 
to opposite sides of the cell When the zyeote is first formed it 
frequently contains a number of deeply staining granules scat- 
tered throughout its cytoplasm which are probably the remains 
of the dense granular masses derived from the gametes at the 
time of fusion (Dangeard’s “ coenospheres ^’). As the zygote 
develops they gradually disappear, and at the same time the oily 
contents of the cytoplasm increase in quantity to form a supply 
of reserve food material for use at a later stage. “ The two 
nuclei then undergo considerable changes. Chromatin material 
in the form of amorphous masses or granules is extruded from 
them into the cytoplasm, and they become smaller and lose to 
some extent their capacity for stains. These granules become 
massed into two more or less distinct groups, one being produced 
by each nucleus. Shortly after their appearance they fuse together 
into a single dense mass in the centre of the zygote. The author 
proposes the term ‘ chromidiosphere ’ (or ‘ chromidiocentrum ') 
for this mass. The two nuclei remain visible through all the 
subsequent stages of development either at the periphery of the 
chromidial mass or slightly embedded in it. The sporangia 
formed when the zygotes germinate vary very considerably in 



size and in the number of zoospores produced. Preparatory to 
germination the chromidial mass in the zygote loses to some 
extent its capacity for stains. On germination^ whatever is left 
of it passes with the two nuclei into the sporangium and there be- 
comes disseminated through the cytoplasm. The two nuclei, 
which now stain more deeply but are still very small and quite 
unlike the primary nucleus of the asexual sporangium, come into 
close contact with one another and apparently fuse. The exact 
process of fusion lias not been observed, and it is quite impossible 
to say whether the chromosomes fuse together or become merely 
intermingled, to separate later into two groups. The structure 
of the nuclei at the fusion stage has not been clearly ascertained, 
but there are indications that previous to fusion the chromatin 
mass breaks up into granules, probably chromosomes. The 
subsequent stages of nuclear division in the sexual sporangium 
seem to follow the same order as in the asexual sporangium.” 
Nuclear division takes place only in the sporangia,, never in the 
vegetative cells, gametes, or zygotes. The single large nucleus 
which enters the asexual sporangium from the vegetative cell at 
once divides into two, then four, etc., until sometimes several 
hundreds may be formed The process of division of the prim- 
ary nucleus of the sporangium was not observed, but in all the 
later stages it is mitotic, and is probably the same, therefore, in 
the primary nucleus.” The spindle is internal and is apparently 
formed out of the lightly stained chromatin mass which is found 
in the middle of the nucleus in contact with the chromatin cap. 
“ The chromosomes are about ten or twelve in number and very 
minute. Only a very small portion of the large and dense 
chromatin mass is used up in their formation ; the rest forms a 
thick peripheral layer on the wall of the nucleus, which is visible 
during all the stages in the prophases of division, and is finally 
set free in the cytoplasm to be used up in the further growth of 
the sporangium.” The nuclear wall breaks down first at the 
poles, where kinoplasmic substance with radiating striae appears. 
The chromosomes become aggregated at the periphery of the 
newly constructed daughter nuclei, in close contact with a lightly 
staining substance, consisting of a very fine network which almost 
completely fills up the rest of the nuclei. A few delicate strands 
remain for a short time between the daughter nuclei but these 
soon disappear and the nuclei are left free in the cytoplasm. 
When the nuclear divisions ai'e completed the cytoplasm begins 
to segregate around the separate nuclei to form the zoospores. 
Irregular splits appear throughout the whole of the sporangium 
by means of which uninucleate masses are soon divided off. A 
condensation of fine granular deeply stainable substance begins to 
aggregate around the nucleus and its attendant oil globule. The 
spore origins then apparently fuse, but soon after fine lines of de- 



iiiarcation again appear and delicate cell-walls form around each 
spore. This interesting account shows great points of resemblance 
with regard to the cytology of the zygote to that ,of Kusano for 
Olfidium Viciae. There are also obvious relations with 
Zygorhizidium Willei where Loewenthal (1905) reports that 
two uninucleate gametes fuse by means of a copulating tube put 
out from the smaller male ceil, the contents of which pass over 
through it into the larger female cell, which thus becomes the 
zygote. According to the author Poly f ha gits shows relation- 
ships with various other genera of the Chytridiaceae, leading on 
tlie one hand to the Oomycetes and on the other to the Mucor- 
iaceae. In its general structure and in the formation of chromidia it 
also shows connexion with the Protozoa. In Polyphagus we 
can clearly see the dual nature of the nucleus in that the larger 
part of the chromatin contained in it is definitely extruded for 
purposes of metabolism, only a small part being left for nuclear 
division and reproduction. The double fusion in PolyphaguSy 
consisting of a chromidial fusion in the zygote followed by 
nuclear fusion io the sporangium, may afford some clue to the ex- 
planation of the delayed nuclear fusions and double nuclear 
fusions observed in the higher Fungi.” 

Nemec (1912) has studied the development of Olpiditan 
Brassicae, Faworsky (1910) h^id previously worked at this 
fungus, and Nemec confirms, and adds to, his results. The 
youngest stages observed were naked spherical bodies with non- 
vacuolate, granular protoplasm. As the parasite grows its proto- 
plasm becomes vacuolate, but its nucleus retains its central posi- 
tion, and as it becomes larger, shows a finely granular or fibrous 
structure and a large spindle-shaped nucleolus which lies against 
the nuclear membrane. The parasite grows considerably before 
nuclear division commences. The contents of the large nucleus 
become thread-like and a paired arrangement of the threads is 
often seen. The constantly excentric position of the nucleus in 
the spherical cell is now rather striking. The author did not 
succeed in seeing the first nuclear division. The binucleate para- 
sites have a vacuolate cytoplasm ; the nuclei usually lie almost 
in contact and each contains a large peripheral nucleolus. The 
author was also unsuccessful in observing the second division, 
although he observed a binucleate parasite where each nucleus 
possessed two nucleoli suggesting that the nucleoli persist during 
nuclear division. Stages with four nuclei were common ; the 
nuclei are regularly dispersed in the cell and the cytoplasm con- 
tains large vacuoles and deeply staining granules. The nucleoli 
are still large and lie against the nuclear membrane. Further 
nuclear divisions occur so that from eight to as many as sixty- 
four nuclei can arise. The number of divisions probably de- 
pends upon the nourishment and the growth of the cell, as para- 


sites of very different sizes can proceed to zoospore formation. 
Before the latter occurs the structure of the cell alters — the vacu- 
oles disappear and the cytoplasm becomes finely granular, the 
nuclei are reduced in size almost to a point, and the nuclear con- 
tents become coarsely granulate. I'he parasite now surrounds 
itself with a clear membrane and forms an exit tube, which, at its 
origin, is filled with dense cytoplasm. Nuclei enter this and 
probably divide once or twice. All the nuclear figures found 
occur at the same stage ; the spindle is vety weakly developed 
and the chromosomes could not be counted. During division, 
the nucleolus disappears. The cytoplasm now breaks up into 
uninucleate zoospores, by the segmentation of the protoplasm 
from the periphery inwards and by the formation of interior 
vacuoles. The zoospores are round with a peripheral nucleus 
containing a small nucleolus lying on the nuclear membrane. 

Most of the cysts observed were uninucleate, but in a few cases 
multinucleate cysts were found which were obviously preparing 
for zoospore formation. It is exceedingly probable in the light 
of recent investigations that the cysts arise from fused zoo- 
spores as in 0 . Viciae. 

Nemec also worked with two new species of Entofhlyctis, but 
chiefly from a morphological standpoint. The young zoospor- 
angia of E. Brassicae are pear-shaped and attached to the cell 
wall of the host plant by the broad end. They are uninucleate 
'and their protoplasm is dense and sometimes contains deeply 
staining masses. There is a clear, mostly central nucleolus. The 
parasite remains uninucleate until it has reached a certain defin- 
ite size, when it begins tO' multiply its nuclei and form zoospores. 
The characteristic resting spores are also formed. These at 
maturity are uninucleate and have a dense cytoplasm containing 
deeply staining masses. The vegetative stage of E. Salicorniae 
is also uninucleate and later becomes transformed to a zoospor- 
angitim or a resting spore. 

It would seem from recent studies that the longstanding prob- 
lems of cytology and reproduction in the Archimycetes will be 
cleared up in the immediate future. It is certain that there is in 
some cases a copulation of zoospores, a phenomenon, the pres- 
ence or absence of which, has long been debated. 

In the Phycomycetes, Barrett (1912) has studied the develop- 
ment of a species of Blastodadia (B. strangidata n.sp.^ a genus 
of doubtful affinities. The plant is attached to the substratum by 
a system of rhizoids and has a basal cell which passes above into 
a dichotomously branched or umbellate system, of which the final 
branches terminate in one or more reproductive bodies. At the 
points of origin of the branches constrictions are present sug- 
gesting that the genus belongs to the Leptomitaceae. Peculiar 
perforated pseudo-septa are formed at the constrictions and are 


in a way comparable with the cellulin '' rings of Gompodya and 
oilier Leptomitaceae though they are much more highly cleveh 
oped. In young, actively growing plants the protoplasm is much 
vacuolated, granular, and contains, distributed throughout it, 
prominent nuclei having deeply staining bodies. Also there 
are present other deeply staining bodies which are more or less 
regular in form and of various sizes. Their true nature was not 
determined. Always present in more or less abundance, their ex- 
tent of occurrence depends, to a degree at least, on growth con- 
ditions. Bodies somewhat similar in appearance are known to 
occur in the hyphae of members of the Saprolegniaceae. '‘ Under 
the best normal conditions for growth, the production of zoo- 
sporangia precedes that of resting sporangia. In pure culture 
this order is easily reversed by properly manipulating external 
conditions. . . . The extent to which branching may pro- 

ceed before the production of reproductive organs varies greatly.” 
The zoosporangia may originate terminally or subterminally on 
the branchlets and may be produced singly or in chains. Before 
reaching its normal size, the zoosporangiurn becomes cut off 
from the hyphae by a septum, and papillae of dehiscence begin 
to appear. The protoplasm is granular, vacuolate and contains, 
distrilDuted throughout it, prominent nuclei and the deeply stain- 
ing bodies above referred to. The number of nuclei is at first 
small, “ and there is apparently no marked passage of the nuclei 
from the adjacent portions of the mycelium such as occurs in the 
developing sporangia and sexual organs of many other Phycomy- 
cetes.” The nuclei in the upper half of the sporangium are in 
various stages of division. As growth proceeds the nuclei 
rapidly increase in number until there are about sixty present. 
About the time the zoosporangiurn reaches its full size the nuclei 
arrange themselves peripherally. From the frequency of this 
stage it seems as if the zoosporangium now rests. Next the 
large nuclei become distributed throughout the more coarsely 
granular protoplasm. The number and size of the deeply stain- 
ing bodies increases, and some of them‘ show a vacuolate condi- 
tion. The nuclei associate themselves with the deeply staining 
masses and in a number of cases become more or less imbedded 
in them. Segmentation now “ proceeds from the periphery in- 
ward in a more or less radial direction much as described by 
Harper for Synchytrium decipiens. The lines of division are 
first recognised as rows of granules, at first more or less indefinite, 
but which become more and more apparent until they seem en- 
tirely to outline the spore mass.” Apparently contraction now 
takes place. The nuclei with their associated material assume a 
more regular form. The nucleus itself is drawn out to a point 
which in some cases extends to the very limits of the spore and 
" strongly suggests that the cilia have their origin through its 
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direct influence.” Segmentation usually results in the formation 
of uninucleate zoospores though occasionally binucleate on(.‘s are 
found. The cilia are posterior and their number varies from one 
to three though the uniciliate condition is much the most fre- 
quent. In preparation for germination the zoospore conies to 
rest and gradually absorbs its cilimn. The large reserve food 
body disappears and a large number of variously sized granules 
take its place. The body of the zoospore forms the basal cell 
of the plant, the germ tube forming the basis for the subse- 
quently developed rhizoid system. As the germ tube elongates 
the nucleus increases in size and finally divides. The resting 
sporangia develop in the same manner as the zoosporangia and 
in their younger stages cannot be distinguished from them. The 
wall, however, later thickens and there are no papillae. When 
mature they contain a number of oil globules. In the young 
stages the protoplasm has much the same appearance as that of 
the young sporangia. Later the nuclei become arranged peri- 
pherally and the central mass of granular protoplasm contains 
several reserve food bodies and is surrounded by prominent vacu- 
oles. In the mature sporangia the protoplasm forms a definite, 
regularly arranged network in which the nuclei are distributed. 
Deeply staining masses, more or less irregular in shape, ‘'which 
probably represent the fusion of several reserve food bodies ” are 
frequent. On germination the contents escape in the form of 
zoospores not unlike those formed in the zoosporangia. It seems 
that the resting sporangia pass through a period of rest before 
germination, 

“ The resting nuclei are usually spherical in form and contain 
a large deeply staining body which I assume to be a chromatic 
nucleolus. Surrounding this body is a fine granular cytoplasm 
which can be seen forming an irregular network. They vary in 
size from very small, almost invisible dots to those with a 
diameter of from 6-7/x. The smaller are found in the actively 
growing parts where nuclear division more commonly takes place. 
The mode of division is rather unusual and suggests a form of 
amitosis. The first indication of such a nuclear division is a 
change of the chromatin mass from the more or less spherical to 
an elongated form. A transverse line of division is next seen. 
The two parts then round up, separate, and appear as two large 
nucleoli. A wall is finally laid down between the daughter chro- 
matin masses, and the two nuclei result.” In divifing nuclei 
there is a faintly staining homogeneous substance connecting the 
separating chromatin masses, which suggests some sort of a 
spindle. "Two explanations suggest themselves: (i) That we 
are dealing with direct nuclear division and that the faintly stain- 
ing substance is the cytoplasm contracted about the dividing 
chromatin masses ; and ( 2 ) that division is indirect and that the 
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large chromatin mass represents a single chromosome/’ It seems 
inuisual, if not improbable, that such a highly differentiated plant 
in so many respects should ’ possess only a direct method of 
nuclear division. Barrett suggests that the fact that no sexual 
organs are known in the genus may have some bearing on the 
question. He records that Humphreys found a very similar 
nuclear division to take place in the hyphae of Achlya apiculata. 
He thinks however that there is here a “ peculiar type of mitotic 
division and contemplates a further study of the question. 

Moreau (1913) has published a full account of his studies on 
the Mucorineae. He firsts considers the asexual reproduction 
and divides the group into (i) those with sporangia, (2) those 
with conidiophores, and (3) those with doubtful conidia. The 
sporangia of the Mucorineae have always been a favourite object • 
for study. Harper (1899) was the first to give clear ideas con- 
cerning the cytology of these organs. He described two differ- 
ent processes. In both cases the ripe spores are plurinucleate 
and result from the segmentation of the protoplasm of the spor- 
angium, but in Sporodinia the segments are plurinucleate from 
their origin whereas in Pilobolus they are at first uninucleate 
(protospores). Moreau finds that in Circmella conica the. proto- 
plasm which fills the young sporangium is irregularly vacuolate, 
and contains small nucleolated nuclei. Later the protoplasm be- 
comes vacuolate, particularly towards the centre of the spor- 
angium which is sometimes occupied by a large vacuole. The 
external portion furnishes the spores ; the internal portion re- 
mains sterile and becomes the columella. The vacuoles become 
irregular and separate fragments of protoplasm which, after the 
formation of a membrane, become spores. Leur separation 
donne i’impression dune retraction du protopiasme dont les 
divers fragments restent quelque temps relies les ims aux autres 
par des trabecules.” The spore usually forms round a single 
nucleus, rarely around two. The nucleus immediately divides 
and the spore becomes plurinucleate (ci. Pilobolus). The results 
obtained in Rkizopus nigricans practically agree with those of 
Swingle (1903). The young sporangium first contains dense 
protoplasm with numerous nuclei save in a fairly thin superficial 
layer. Later, this nucleate portion segregates into an outer 
zone with a few vacuoles and with nuclei having the 
structure of the ordinary nuclei in the thallus, and an internal 
vacuolate region where most of the nuclei have no distinguish- 
able nuclear membrane nor nucleolus. The former of these 
becomes the spore producing region, the latter the sterile 
columella. ^'De tres belles figures d'amitoses nombreuses ont 
ete observees dans la dolumelle de Rhizopus nigricans!' Some 
of the nuclei retaining the ordinary structure, and usually situ- 
ated near the periphery, fuse in pairs and show all the well- 
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marked features of karyogamy but rindependance de ces 
fusions et de la sexualite est hors de doute.” This phenomenon 
was also observed in Circinella conica and other species. The 
protoplasm in the sporiferous layer segments into plurinucleate 
portions which become the spores. Intrasporal substance arises 
after their formation and appears to be exuded from the spores. 
The spore formation in Phycomyces nitens resembles that in 
Rhizopis nigricans as Swingle also observed. Mitosis was 
observed in the young sporangium similar in all respects to that 
recorded by Moreau in the mycelium of several species: — a 
typical mitosis with a spindle, two centrosomes and two chromo- 
somes.^' This points to the absence of any reduction division 
previous to spore formation. The spores are, at their forma- 
tion, multinucleate. In Mucor spinescens the peripheral portion 
of the young sporangium at first contains dense protoplasm and 
numerous nuclei. Later, the protoplasm becomes vacuolate, and 
by the junction of the vacuoles the protoplasm becomes arranged 
in cords with the nuclei along them. The cords then become 
contracted round one or two nuclei and later nip out spores 
containing usually a single nucleus. This method of 
spore formation also possibly occurs in Absidia glauca. In this 
species the spores are small and uninucleate. In A, septata the 
spores are of variable size ; the smaller ones are uninucleate, and 
the larger ones contain two or three nuclei. In Zygorhynchus 
Moelleri uninucleate spores are the rule ; exceptionally the 
larger ones can contain two or three nuclei. No differentiation 
into a fertile and a sterile region could be distinguished in 
Mortierella isabellina. The small spores are generally uni- 
nucleate. 

In Ctinninghamella echinulata and C. Bertholletiae the swell- 
ing which supports the conidia arises as does the sporangium in 
e.g., Rhizopus, The protoplasm separates into two layers, the 
exterior layer with denser protoplasm and more numerous nuclei. 
Around the swelling arise small buds attached to it by narrow 
sterigmata. Each bud becomes a conidium. The nuclei of the 
periphery pass through the sterigmata into the conidia, and each 
of the latter contains at maturity from three to eight nuclei. 
'' Au lieu de constituer des spores a Tinterieur de la tete renflee, 
le protoplasma et les noyaux ferment des conidies a la peri- 
pheric.” 

Much discussion has taken place as to whether Pipto- 
cephalis, Syncephalis and Syncephal^strum (Cephalideae) 
should be regarded as having conidia or sporangia. Moreau 
studied Syncephalastrum cinereum and S. racemosum. The 
sporiferous head arises as in the previous case and similarly puts 
out buds on the exterior. The nuclei elongate and pass into the 

* Cf. Trans. Brit. Mycbl. Soc. IV,, p. 133 (1913), 
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buds, sometimes to the number of twenty. When the elongated 
buds have reached their full size the protoplasm condenses into 
spherical or elliptical, usually uninucleate spores, practically simul- 
taneously. Each of the spores surrounds itself with a mem- 
brane independent of the tube which contains them. The form- 
ation of spores “ doit etre decrite comme une production de 
spores internes a Finterieur d’une sorte de sporange allonge 
. . . le sac qui les produit n'est pas non plus un veritable spor- 

ange homologue de celui des MucorT 

The results of the study of zygospore formation in twelve 
species is given. Mitcor genevensis (heterogamous, hetero- 
thallic), Absidia sfinosa (heterogamous, homothallic). Rhizoptis 
nigricans and Phycomyces niiens (isogamous, heterothallic) are 
the species not mentioned in the previous review.* The account 
for M, genes.) crisis agrees with that given for M. hiemalis \ and 
that of Absidia spinosa with that of A. Orckidis, Phycomyces 
nitens is, like Sporodinia gmndis, unfavourable for study. 
Multiple fusions were however clearly observed in the zygote. 
The account given for Rkizopiis nigricans is totally different 
from that of McCormick. t No centrosome is present. Most of the 
nuclei arrange themselves in pairs, a few degenerate. Moreau’s 
account is consistent The zygospore in all cases results from 
the fusion of two multinucleate gametangia. Mitotic divisions 
of the same type as those in the mycelium occur in the young 
zygospore. The nuclei then either fuse in pairs or degenerate. 
In all cases studied, except in Zy gorhynclms Dan gear di, fusion 
•preponderates and degeneration is rare. The author assumes 
that the reduction division takes place at the germination of the 
zygote. The next publications on the nuclear occurrences in the 
zygospores of the Mucorineae will be received with interest. 
Moreau’s account appears very straightforward after the 
strangely different results obtained by other workers. 

In the Discomycetes Fraser (1913) has investigated the de- 
velopment of the ascocarp in Lachnea cretea.X “ Unfortunately, 
the nuclei of this fungus are small, and cytological detail did not 
prove available. The archicarp, however, differs so much from 
that known in other members of the Pezizaceae that some 
account of its morphological characters seems to be desirable.” 
The mycelial hyphae vary much in thickness and branch freely, 
often in a dichotomous manner. In some cases they are fre- 
quently septate, in others, especially in the rooting hyphae, the 

* The Uucor sp. (Trans. Brit. Mycol. Soc. IV. p. 133 (1913)) is now identified 
as M. silvaticus. The two unnamed Zygorhynchus spp, have since been 
described by the author as new species, the one with only four functional 
nuclei being called Z. Dangeardi, the other Z. Bernardi. 

t C/. Trans. Brit. Mycol. Soc. IV., p. 136 (1913). 

Cf, Lachnea scutellata . (Trains. Brit Mycol. Soc. III., p. 357 (1912)). 


septa are far apart. This difference in septatioii is a frequent 
phenomenon in cultures of Ascomycetes and often, under 
certain conditions an “ oidial condition occurs, * e.g., AscoM^is, 
AscopkanuSy Pyronema. The so-called metachromatic gran- 
ules, commonly present in Diseomycetes, occur on the 
cross walls. The cells contain a network of finely granular 
cytoplasm and are multinucleate. Usually the archicarp is 
produced on one of the larger filaments. It forms two or 
three close coils and undergoes septation. At this time the 
hypha which bears the archicarp, and others in the immediate 
neighbourhood, give rise to numerous stout, curved branches 
which, as usual, grow up and invest the archicarp and the hypha 
bearing it, till a more or less spherical mass is produced. 
In the meantime the archicarp has undergone further develop- 
ment. It grows out beyond the coiled portion as a long, sinuous, 
multicellular filament, passes through the cells of the sheath 
and ultimately protrudes far beyond them. ‘'At first, all the 
cells of the archicarp contain scattered nuclei similar to those of 
the vegetative hyphae ; a little later the nuclei in the central and 
terminal cells have become more numerous, and still later three 
regions are clearly differentiated. The cells of the stalk differ 
little from those of the vegetative mycelium. The coiled central 
region is made up of three or four cells ; these enlarge 
and their nuclei increase both in size and number.’* The terminal 
portion constitutes the trichogyne and consists of some eight or 
nine cells. It becomes more or less emptied of contents and a 
peculiar change takes place in the character of the transverse 
septa. They show a large, clear, central area resembling in 
appearance the callus pad of a sieve tube. In a few cases it was 
possible to make out that the callus pad is preceded by the form- 
ation ^of an open pore and that a mass of granular substance is 
continuous from one side of the wall to the other. This stage 
probably represents a temporary condition. “ The terminal 
portion of the archicarp has been traced in its older stages, out- 
side the young fruit. . . . Frequently it is found to branch 

near its apex, characteristic septa being found beyond the point 
of branching. In no case were the apices fused with any other 
hypha, but whenever the filament could be traced to its termin- 
ation, the ends were quite free. ... It is not out of the ques- 
tion that the contents of the trichogyne may empty themselves 
into the central part of the archicarp, and that in this way a form 
of pseudapogamy may replace fertilization.” In the central por- 
tion of the archicarp, the septa between the cells break down, so 
that a very wide passage is formed and nuclei pass from cell to 
cell. All the cells give rise to ascogenous hyphae. " In this 
region of the archicarp the nuclei are crowded together, and here, 
no doubt, they unite in pairs. But they are too small to yield 
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really satisfactory data on this critical point, and any attempt to 
study their behaviour was abandoned. In the part of the asco- 
gefious hyphae- nearest the ascogonial cells the nuclei lie irregu- 
larly ; in the upper parts they are arranged in a single file ; some- 
times two sometimes three lie close together ; sometimes a single 
nucleus is separated from the others. There is nO' evidence 
either when the ascogenous hyphae are first formed, or, at a 
later stage, of an arrangement in regular pairs.'’ At the 
base of the group of paraphyses the ascogenous hyphae give 
rise to the asci in the usual way, by the bending over of the 
hypha and the growth of its penultimate cell The first division 
in the ascus is fairly clear and shows about eight chromosomes 
but the following divisions were not studied because of their 
small size. 

'' Possibly the most useful piece of information derived from 
the study of Lachnea creiea is the fact that the septa of the trich- 
ogyne break down. Pores amply large for the passage of male 
nuclei are formed and thus the multicellular character of this 
organ no longer appears to impose a barrier in the way of normal 
fertilization." 

In the yeasts (Saccharomycetes) we have two principal types 
of sexuality ; one, (e.g., in Schizosaccharoniyces) where copulation 
precedes ascus formation and the other (e.g., in Saccharomycodes 
Ltidwigii) where the sexual process is effected between the asco- 
spores themselves. Guilliermond, one of the best known workers 
at the group, has published (1913) some new observations on their 
sexuality. Until recently true heterogamy was here unknown. 
In Zygosaccharomyces Chevalieri a certain number of asci 
appear to arise without the intervention of any sexual phe- 
nomena, but most result from a heterogamic copulation. “ Les 
deux gametes sont des cellules qui n'ont pas le meme degre de 
developpement et presentent par consequent des dimensions sen- 
siblement differentes. La gamete male ou microgamete est une 
cellule tres jeune, generalement un bourgeon venant de se de- 
tacher de sa cellule mere, il est done de tres petite taille. Au 
contraire, le gamete femelle ou macrogamete est une cellule 
adulte, de grande dimension." Sometimes, however, the distinc- 
tion is not so clearly marked. The male gamete shows dense 
cytoplasm with a homogeneous nucleus and a small vacuole with 
metachromatic corpuscles, whereas the cytoplasm of the female is 
reticulate enclosing basophilous grains while the vacuoles 
contain metachromatic corpuscles. The nucleus is spherical but 
its structure is difficult to make out. As the cells separate dur- 
ing budding it is hard , to establish whether the gametes are 
closely related as in other yeasts. The two gametes unite by 
means of a copulating tube as is usual in other cases. The 
two nuclei pass into the tube and fuse to form a nucleus, which 


at first occupies practically .the' length of the 'canal ,The,n, it 
passes over into the female cell, together with all the cytoplasm 
from the male gamete and rounds itself off. The egg thus 
produced appears to form a wall separating it off from the 
copulation tube. It then soon becomes an ascus with from 
one to four spores. Under certain conditions swollen 
spores can fuse .with other spores or with vegetative cells 
and form asci, or can transform themselves into asci without pre- 
vious copulation. The yeast of Pearce and Barker ( Zygosaccharo- 
myces G) is regarded as having a sexual process intermediate 
between that above described and the ordinary case. In this 
yeast the two gametes are morphologically similar, but the con- 
tents of the one, regarded as male, pass over into the other, which 
gives rise to the two ascospores. 

Guilliermond also studied Debaryomyces globosus. Placed 
under conditions favourable for sporulation the cells multiply 
vegetatively for a couple of days, then sporulation begins, llie 
cells are grouped in small colonies of a variable number of indi- 
viduals derived from the same mother cell. A certain number 
of cells then undergo isogamous copulation, “ Celle ci s’effectue 
generalement entre les cellules adultes et de meme dimension 
appartenant a une meme colonie de cellules. Elle s^opere done 
entre deux cellules identiques et parfois tres proches parentes.” 
The gametes have the usual structure. The nuclear fusion gener- 
ally occurs in the narrow copulation canal into which the gamete 
nuclei with part of the cytoplasm pass. Two cases then occur 
according as to whether one or two spores are to be formed in 
the ascus. In the first case the fusion nucleus divides in a man- 
ner not made out and a nucleus passes into each of the swellings 
of the zygospore, cytoplasm condenses round each, and two spores 
are formed In the second case (which resembles an intermedi- 
ate condition between isogamy and heterogamy but is apparently, 
dependent upon reserve food material) the fusion nucleus passes 
into one of the swellings with the greater part of the cytoplasm 
of the two cells and there forms a spore. Only about 25 per cent, 
of the asci, however, arise as a result of a sexual process. Some . 
arise parthenogenetically. In this case ordinary vegetative cells 
may sporulate or more often '" des cellules pourvues dune sorte 
de divert icule et qui ont par consequent cherche a copuler sans 
y parvenir.'’ These cells are sometimes isolated and sometimes 
united by a copulation tube the wall of which, however, is not 
dissolved. By far the most frequent origin of the asci is one 
where they arise by a peculiar abnormality. The adult cell 
gives rise to one or several buds which remain attached to its 
membrane. These buds are very small but contain a nucleus. 
The mother cell soon puts out a small beak which attaches itself 
to the side of one of these buds and the two cells thus become 
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joined. The wall dissolves and all the contents of the bud pass 
into the mother cell. There n.uclear fusion and spore formation 
takes place. As the author found that copulation effects itself 
with difficulty in hanging drop preparations he is rather of the 
opinion that this is a heterogamous species that is becoming iso- 
gamous. 

Two other interesting forms were also studied, Schwannio- 
myces occidentalis and Torulaspora Rosei In the former under 
certain conditions, there is fairly active budding followed by 
sporulation. Then the cells cease to bud and a large number 
form projections as if they were about to copulate. They, 
however, never fuse and in most cases do not even unite 
in pairs. The single nucleus is generally in the neighbour- 
hood of the tube. It is always placed near a fairly large 
refringent globule. Usually a single spore is formed around 
the two, the fat globule occupying the centre, the nucleus 
being against the cell wall The first crop of asci is soon 
followed by another. Most of the cells which have not 
sporulated form a projection, but only a certain number of 
these produce spores, the rest degenerate. At the end of a 
fortnight most of the cells have formed projections, mostly elon- 
gated and similar to germinating tubes. They can sometimes 
join but never fuse. . 

Torulaspora Rosei shows similar rudiments of a:n ancestral 
sexuality. Few spores are formed, and apparently sporulation 
retrogradation goes hand in hand with that of sexuality. In a 
medium favourable to sporulation most of the cells seek to anas- 
tomose. The attraction is, however, very weak, and the long 
tubes can often twist round one another without fusing. In no 
case is there a breaking down of the wall and a mixing of the 
cell contents. The nucleus of the cell is small and homogeneous. 
It is highly stainable and its structure is difficult to make out. 
It is almost always situated near the tube, together with one to 
several fat globules. The spores generally form in the body of 
the cell but can arise in any region of the projecting tube. They 
are one to four in number. When the tube grows to a great 
length the nucleus can divide to give two daughter nuclei. 

Moreau (1913) has studied Aspergillus (Eurotium) repens. 
Dale (1909) investigated this species and recorded two nuclear 
fusions, one in the ascogonium and one in the young ascus. 
Fraser and Chambers (1907) worked at Eurotium herhariorum, 
as also did Dangeard in the same year, and, although the former 
workers thought it probable that two nuclear fusions occurred 
they were Successful . in observing only the fusion previous to 
ascospore formation. Moreau's results are as follows : — The asco- 
gonium is a spiral, multinucleate hypha. A second hypha some- 
times occurs which is an effete antheridium trophogone ") and, 


when it occurs, it is the eaxliest of the enveloping- hyphae. The 
ascogonium fragments into segments containing a variable num- 
ber of nuclei, ** Nous n'avons recontre aucune fusion de noyaiix 
a ce stadef’ A further segmentation of the ascogonium takes 
place which gives rise to binucleate portions. /\t the 
same time the ascogonium branches in such a way as 
to fill the cavity of the perithecium witli contorted, rami- 
fying, entangled hyphae with binucleate cells. The two 
nuclei in each cell fuse. The resulting nucleus divides three 
times and eight uninucleate spores are formed. Une autre 
cspece d’ Aspergillus encore indeterminee nous a foiirni les 
meme resultats.” The above description agrees with that given 
by Dangeard for Euroitum herbariorum. It differs from that 
of Dale (and of Fraser and Chambers) in that no ascogenous 
hyphae are described as arising from the ascogonium ; also in the 
absence of nuclear fusions in the ascogonium. The presence of 
ascogenous hyphae rather than of a ramifying ascogonium seems 
more in accord with what one would expect. It is interesting to 
note that whereas in A. herhariortim the ascogonium can be re- 
garded as consisting of a terminal unicellular trichogyne, a uni- 
cellular ascogonium and a multicellular stalk no such differentia- 
tion is met with in A. re pens. 

Brown (1913) has studied the development of Xylaria, De 
Bary (1864) first indicated the presence of Woronin hyphae in X, 
polyrmrpha. Fisch (1882) confirmed this and worked out the 
development more completely in X, polymorpha and X, hy- 
poxy/on, Brefeld (1881) states that thick utricles are present 
at the beginning of perithecial development in species of 
Xylaria, For the present study Xylaria tentaadata was used 
in the main but also X. trachelina and a third species of Xylaria, 
Several attempts were made to germinate the conidia and asco- 
spores but without success — a surprising fact considering the ease 
with which these can be induced to germinate in X. hypoxyion. 
In X. te 7 itaculata the portion of the stroma that first appears 
above ground is in the form of a cylindrical clavate head, A crease 
appears at the apex and two lobes begin to grow out. These 
in turn become lobed at the top. This dividing and lobing con- 
tinues until there are from nine to fifteen branches formed. They 
are cylindrical, tapering gradually to a blunt top and covered 
with a white powder consisting of numerous conidia. After the 
conidia are shed the branches darken, shrink, and finally fail leav- 
ing a short stub. The -conidiophores arise as lateral buds of 
vegetative hyphae a short distance from the growing apex of a 
branch. They lengthen, some branch, and one or more conidia 
are formed on the end of each branch. Each conidium contains 
one nucleus, but more than one was frequently observed in the 
tip of a conidiophore. The stroma, which was at first of equal 
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width, now becomes wider at the top. The surface of this knob 
becomes covered with swellings due to enlargement of the peri- 
thecia. Conidia are formed a few millimetres below the 
branches, but later the entire conidial bearing layer, consisting of 
the conidiophores and a few layers of cells beneath, is shed. A 
section of the stalk shows an inner portion formed of white hy- 
phae and an outer portion of hyphae with thick brown walls. The 
inner hyphae are more or less parallel and extend in the longi- 
tudinal axis of the stalk. There are numerous septa. Each cell 
contains a considerable quantity of cytoplasm and apparently a 
number of nuclei. But the number of nuclei in vegetative cells 
was difficult to determine on account of their being very small 
and there being also numerous granules in the cytoplasm that 
stained like nuclei. . . . Small plugs of densely staining material 
passing from one cell to another through the transverse wall were 
to be seen in many cases. Similar structures were seen connect- 
ing segments of the Woronin hyphae in some few cases,'’ and are 
compared with what Cutting (1909) described in Ascop^aniis 
carneus. About the time the conidia are being produced' most 
profusely and before the end of the stalk has increased percep- 
tibly, there appears, a few layers of cells beneath the surface, a 
small mass of tissue made up of hyphae smaller than those of the 
main mass of tissue and much more tangled. In the centre of the 
tangled mass can be seen one or more hyphae made up of much 
shorter and thicker cells rich in protoplasm. This is the be- 
ginning of the so-called Woronin hypha. “Earlier stages of 
perithecial development could not be identified because of the 
resemblance of the hyphae to ordinary vegetative hyphae." The 
cells of the Woronin hypha next lengthen, enlarge and the sur- 
rounding hyphae, being closely woven together, cause them to 
coil up apparently. With further growth the surrounding tangle 
of hyphae is increased, the result of the multiplication and growth 
of the threads. Soon a well-defined perithecial wall is to be seen. 
“As this grows, it seems to spread so as to make more space 
within ; the Woronin hyphae appear to lie loosely within the 
space enclosed. The wall increases in thickness rapidly, until 
it reaches a maximum thickness. After this stage, as the peri- 
thecium enlarges, the wall tends to become thinner but more 
dense." With the growth of the perithecium', the Woronin hy- 
phae enlarge and the cells must divide, for there are more seg- 
ments in the hyphae in the old perithecia. The segments en- 
large considerably and are well-filled with homogenous granular 
protoplasm. The ends of the segments tend to become rounded 
so that the connection between the segments is very slight and 
they finally separate completely. Each seems to be an inde- 
pendent structure. The hyphae seem to be loosely coiled in the 
’ large space in the centre of the developing perithecium, but a 


little later they come to lie near the perithe^cial wall They all 
become more irregular, seem to lose much of their protoplasm, 
and take stains much less freely. Later some of them send out 
branches and these branches give rise to ascogenous lu’-phae. 
Certain of the branches show large nuclei and bec ome filled with 
very dense protoplasm. These liyphae seem to grow rapidly 
. running along the inside of the perithecial wall New growth 
springs from the inner portion of the perithecial wall, winds in 
among the Woronin hyphae and fills the centre of the perithe- 
ciuiii.” Fisch did not see the Woronin-iiyphae at this late stage. 

In Xylaria tentamlata the primary coil of the Woronin hypha 
is much more irregular than in the other species studied, some of 
the segments being considerably enlarged. “ In almost every 
fruiting head more perithecia start to develop than can reach 
maturity on account of lack of space. . . . Probably most of 

the irregular segments of Woronin hyphae observed in sections 
of Xylaria teniaaiiata were in abortive perithecia, or in ones 
that would never reach maturity.” Fisch observed the same 
phenomenon in X. polymorpha and Dawson in Poronia punc- 
tata. Both were of the opinion that they failed to develop on 
account of lack of food supply. Brown is inclined to agree, “ for 
their development does not seem to depend on sexual phe- 
nomena.” 

The nuclei of the vegetative hyphae are small and numerous. 
In the Woronin hypha when first differentiated they are not very 
distinct, but after the segments have enlarged a rather large dis- 
tinct nucleus may be seen in each segment “In addition to the 
nucleus, there is also present one or more small masses of 
material which stains like chromatin or nucleoli. . . . They 

are usually located rather near the nucleus and the side nearest 
the nucleus was often flattened. . . . They may be extra 

nuclear chromatin.” The Woronin segments next become multi- 
nucleate, twenty or more nuclei being counted. “ As the Woronin 
segments branch the nuclei doubtless pass out into the branches. 

. . . The ascogenous branch that grows up to form an ascus 

shows a single large nucleus. It was not possible to follow 
the nuclei from branches of Woronin hyphae to this stage; - 
They probably divide and multiply in the ascogenous hyphae for 
there are more asci produced than there were nuclei in the Wor- 
onin segments, and if we can consider comparative size as evi- 
dence, there has probably been a fusion of nuclei to form the 
large nucleus of the young ascus ; it is considerably larger than 
any seen in the Woronin and ascogenous hyphae. There was 
no definite evidence of crosier formation. ... A branch of an 
ascogenous hypha seems to form an ascus directly. The nuclei 
divide mitotically. But few details could be made out on account 
of their small size, and difficulties which were met in staining 
them.” 


As the perithecium grows there is an increased growth of 
threads from the inner portion of the perithecial wall. These 
threads are thicker than those forming among the Woronin 
hyphae and seem to be richer in protoplasm and have more 
nuclei. They extend from the wall and gradually fill the space 
within, forming the periphyses and paraphyses. In most cases 
the points of origin of asci seemed to be evenly distributed over 
the sides and bottom of the perithecium but in a few perithecia 
they are somewhat clustered, the asci appearing to radiate from a 
few definite points. This was probably due to an aggregation 
of Woronin or ascogenous hyphae at these points.'' “ The three 
species seem to be very much alike in finer structural characters. 

. . . Each segment of the Woronin hyphae is a cell differ- 

entiated for the purpose of reproduction, and it is possible that 
it is a degenerate female cell Considering this and the fact 
that it gives rise to ascogenous hyphae, I believe that it should 
be regarded as an ascogonium." It will be remembered that 
Brooks {igio) working '^ith Gnomonia eryth 70 st 07 na found 
that the ascogenous hyphae have no connection with the asco- 
gonium, and Blackman and Welsford (1912) found the same 
thing in Poly stigma rubrum!^ 

Brierley (1913) has studied Lepiosphaeria Lemamae. Woronin 
(1870) worked out the principal points in the life history 
of this fungus, which is parasitic on the alga Lemanea. The 
hyphae run in a generally longitudinal direction and shpw 
two forms, the one consisting of fine, much branched threads, 
which by fusion at points of contact and by bridge connec- 
tions, form an anastomosing cylindrical network; the other 
of fewer, stouter threads, little branched. The cells are uni- 
nucleate and regular. The contents frequently appear highly 
granular and occasionally minute, highly refractive substances 
are present. Arising as branches from this lumen mycelium 
is a weft of threads which spreads very extensively in an 
intercellular manner. It is from this portion of the mycelium 
that the fruiting bodies take origin. The mycelium exhibits 
hyphal dilations, terminally or in an intercalary position. These 
swellings may, or may not, be cut olf by septa, and usually contain 
somewhat denser and more refractive contents. Neither conidia 
nor pycnidia were found. Woronin described a sexual process 
in this fungus but his account was questioned by de Bary. 
Brierley describes a sexual process of a different kind and one 
that is interesting in that it is similar to that, described in a form 
of Phospora herbarum by Cavara and Mollica (1907). '' In macer- 
ations it was found, though rarely, that two hyphae were applied 
to one another, and that adjoining slightly dilated cells terminal 
or intercalary, or terminal with intercalary, shewed the appear- 

* C/. Trans. Brit. Mycol. Soc. IV,, p. 146 ('1913). 


ance of fusion. In such cases one cell was apparently devoid of 
nucleus, whilst the contiguous cell contained two nuclei or a 
single nucleus of about twice the normal size. Microtome sec- 
tions shewed in intercellular positions hyphal dilations contain- 
ing two nuclei, and in cases where the adjoining cells could be 
distinguished there was good reason to think that fusion liarl oc- 
currecl. Not infrequently such intercellular hyphal swellings 
contained a single nucleus of about twice the normal size.” 
According to the author Woronin’s “ archicarp and applied hyplia 
are exactly paralleled by mycelial dilations of purely somatic 
value.” After fusion, fine hyphal branches arise from immedi- 
ately adjoining cells and apply themselves closely about the 
ascogonium. The fusion nucleus divides and the ascogonium 
septates into a number of multinucieate cells from which the as- 
cogenous hyphae arise. These branch freely and very irregu- 
larly and the nuclei pass into them in pairs. “ Walls are laid 
down, and from apparently any of the binucleate cells thus 
formed asci may arise.” The nuclei soon fuse in the asci. The 
sterile perithecial tissue between the asci is composed of uninu- 
cleate cells which do not stain. The asci develop rapidly and 
“the surrounding delicate thin-w^alled tissue subsequently be- 
comes collapsed and devoid of contents, suggesting that it has 
functioned as nutriment to the developing asci.” Two or three 
perithecia often develop in contiguity and the perithecial wall, 
in such cases, frequently remains undeveloped at the point of 
contact. The younger asci are situated principally at the peri- 
phery, and development proceeds in a centripetal direction. 

“ The most careful examination of the nuclei failed to reveal the 
nuclear membrane, and all that could be seen was the prominent 
nucleolus, usually surrounded by a clear area of protoplasm. 

. . . The divisions within the ascus occur simultaneously and 

rapidly, but the minuteness of the nuclei rendered unsuccessful 
attempts to observe the mechanism of division.” 

It is surprising to meet with the occurrence of a true sexual 
process in a fungus in this.group. Certainly one would not have 
expected to find the fusion of two uninucleate organs in such an 
advanced Pyrenomycete. The matter is of exceptional interest 
in many ways and it is to be hoped that the author, or some 
other worker, will give us a more detailed account of the essen- 
tial phenomena of perithecial initiation. 

In the Ustilagineae, Moreau (191,3) has investigated Eniyloma 
C alendulae, l 3 angeard (1894) studied E. Glaucii and recorded 
the occurrence of nuclear fusion in the spore. This fusion is now 
well authenticated.'^ It was not apparently Moreau’s purpose to 
attempt to discover the mode of origin of the binucleate condi- 
tion. The spores of the parasite form in considerable quantity 
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and in fairly compact groups. They arise either along a filament 
or at its extremity. When young, each spore contains two 
spherical nuclei with a usually excentric nucleolus. The nuclei 
fuse and the nucleoli, at first diametrically opposite each other, 
approach and fuse. There results a single nucleus with an ex- 
centric or central nucleolus. 

Several short papers have appeared giving details of nuclear 
history in the Uredinales. 

Pavolini (1912) has studied the aecidium. of Pucemia fuscaP 
F'roiii the mycelial hyphae rise the regularly arranged vertical 
and parallel uninucleate cells. At first these cells are crowded 
and slender, then, at the age of binucleatioii, larger. There is 
pract ically no formation of intercalary cells ; the cells are equally 
fertile, and as adult cells are frequently uninucleate this condi- 
tion depends on their position in relation to neighbouring cells. 
Fusion occurs by the dissolution of the nienibrane of those cells 
which touch each other. No cells are binucleate until the stage 
when the aecidium breaks through the epidermis of the host. 
The author holds that it is more exact to call the “basal cells’’ 
of the aecidium simply hyphae. The binucleate cells only 
appear after the vertical rows are formed. The fusion of some 
fertile hyphae can only be observed in the upper layers when all 
the mycelial threads get together. The basal cells and all the 
hyphae coming from the basal hyphae have the same anatomical 
structure. The conjugate nuclei remain a certain distance from 
one another but their relative positions are not definite. The 
nuclei are strongly areolate and each has a prominent nucleolus. 
They are surrounded by finely granulated protoplasm. No 
proper karyokinetic figures were seen. The nuclear reticulation 
was not visible. Uni- and pluri- nucleate cells were not infre- 
quent. 

Dowson (1913) has studied the mycelia of Aecidmm leuco- 
sfermum ( Ockropsora Sorbi) and Puccinia fzisca. These fungi 
possess mycelia which perennate in the rhizome of Anemone 
nemorosa. Plants were obtained which were attacked by both 
fungi. The object of the research was to make out the distri- 
bution of the mycelia in the tissue of the rhizome, the nature of 
the haustoria and the number of the cell nuclei. The infected 
plants contained mycelia in their rhizomes, in the buds, some- 
times in the terminal bud, and in the adjoining portions of the 
rhizome. The mycelium is in the plerom, periblem, dermatogen 
and in the meristematic tissue of the growing point, but not in 
the xylem and phloem. In the buds, the mycelium is inter- 
cellular ; in the older parts, intercellular and intracellular. The 
intracellular mycelium grows through the pits in the walls of the 
host cell Both parasites develop very complicated haustoria in 
leaves as well as root. These haustoria are of an irregular 

* ? Aecidium leucospermum. Puccinia fiisca is a micro-form. 
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crowded form ajid contain many nuclei. 'Fhese nuclei are in 
many cases bent and of remarkable length. The young l}y|:)hac 
of P, fit sen are thicker than those of d. hucospe.rnmnt, 'Fhc 
hyphae in the leaf are wider than in the rhizome, which agrees 
with de jJary's observations. The material showed aecidia in 
the one case and teleutosjoores in the other but was too old to 
show development stages. The mycelia in the rhizomes were 
uninucleate, as was also the old teleuto.spore in P. fuse a. The 
aecidiospores and peridium cells of A. leucospermum were binu- 
cleate. The case of the latter fungus is interesting considering 
the life history as at present known in this country. The teleuto- 
spore stage is not yet recorded although the aecidia! stage is far 
from rare. The aecidiospores are binucleate. Can the aecidio- 
spore infect iht Anemone plant and if so is there any difference in 
nuclear history from that which happens when the infection 
takes place by means of a sporidium ? 

The majority of rusts po.ssess a mycelium which is localized 
and confined to rather a limited area. In a comparatively few 
species, the mycelium is not thus limited, but pervades practically 
the whole host plant ; while in yet others, it at least permeates 
the host to some distance from the point of original infection 
often causing hypertrophy. De Bary pointed out that when the 
mycelium in unlimited infections passes into the perennial parts 
of the host plant (as e.g., into the rhizome oi Ane^mne nemorosa 
in the case of P. fusca and A. d eticos pennimi), th& vust is itself 
perennial. Olive (1913) calls attention to a new kind of phe- 
nomenon in which two kinds of perennial mycelia were shown 
to occur ill an intermingled state in the same host. One of the 
fungi studied was Puccinia Podophylli^ in which Sharp (igii) 
obtained such abnormal results.^" The latter recorded the oc- 
currence of both uninucleate and binucleate mycelia. In the 
mycelium which is to give rise to aecidia and spermogonia a binu- 
cleate condition prevailed, although uninucleate cells were 
also occasionally observed. Several binucleate spermatia 
were observed and Sharp apparently inclined to the be- 
lief that the spermatia might in this instance arise from 
a binucleate mycelium. Should it prove true that the 
spermogonia in this form arise from a mycelium which pos- 
sesses conjugate nuclei, this would present a unique and truly 
startling fact, since in all other forms so far investigated, the 
spermatia are themselves uninucleate and arise from a uninu- 
cleate mycelium, hence being gametophytic structures.’' The 
results obtained in the present study seem to clear up many of 
the difficulties that Sharp’s preliminary account raised. Teleuto- 
spores are ordinarily the first spore forms to appear, occurring on 
the leaf sheaths of very young plants of Podophyllum zX. the 

* Cf. Trans. Brit. Mycol. Soc. IV., p. 158 (1913). 
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same time as, or even before, the spermogonia on the leaves. Tlie 
feleiitospores are very common while only a few plants show at 
the same time the spermogonial stage. These early teleiito- 
sporcs are well matured in most cases before any of the aecidia 
open. The appearance of teleutospores on certain leaf-sheaths 
is readily explained by the fact that these sheaths contain 
an abundance of binucleate mycelium scattered throughout their 
tissues. “ The preparations also show, occasionally, a few 
aecidium cups on these same sheaths ; but all such sori, so far as 
met with, are not quite ready to open and discharge their spores, 
as have many teleutosori of the same sections. ... I have 
not yet found spermogonia on the sections of these young 
sheaths ; but their occasional occurrence in such situations may 
be expected from the fact that a small amount of uninucleate my- 
celium occurs, especially in the region surrounding the aecial sori, 
these forming the meager pseudoparenchyma. But the rust my- 
celium of the sheath, in contradistinction to that in the young 
leaves, is undoubtedly prevailingly binucleate. Further, I am 
convinced that the aecidia which are borne on the sheaths arise, 
not from gametophytic cell fusions, but only from preexisting bi- 
nucleate hyphae ; therefore, being secondary and sporophytic in 
character, and thus similar in origin to the teleutospores.'’ In 
the case of aecidial sori on leaves the mycelium in the young 
tissue is for the most part uninucleate. In the older leaves, how- 
ever, in which the aecidia have begun to form their chains of 
spores, the binucleate mycelium has become very prevalent 
especially at the bases of the aecidia. “ These sporophytic hy- 
phae intermingle with the uninucleate mycelium, often entering 
the broad, caeoma-like base of the young aecidium, there function- 
ing directly as basal cells of the rows of the binucleate aecidio- 
spores. In still older stages on leaves, binucleate mycelium appar- 
ently prevails by the time the aecidium cups have for the most part 
broken open to discharge their spores, thus agreeing in such later 
stages with Sharp's too-generalized conclusions. That his conclu- 
sions are too general becomes obvious when it is remembered that, 
while it is true that binucleate mycelium prevails in the leaf 
sheaths of the young spring shoots and as well in the older 
leaf tissues ; in the case of those young leaves which show ex- 
ternally an abundance of young spermogonia, uninucleate my- 
celium, on the contrary, undoubtedly predominates.” In apparent 
agreement with Sharp, Olive finds that binucleate mycelium often 
invades the immediate neighbourhood of the spermogonia. But 
I find no cases of isolated binucleate hyphae pushing up into the 
middle of a spermogonium. Contrary to Sharp's observations, I 
find no ' basal cells which bud off the spermatia ' to possess more 
than one nucleus. Sharp found such lower cells to contain one, 
two or even three nuclei; and even the spermatia- themselves 


sometimes to contain two nuclei. The mature spermatia, accord™ 
ing to my observations, each contain but one nucleus, and t!u.:y 
arise invariably from a gainetophytic mycelium. This type of 
mycelium, in my experience, is always made up of uninucleate 
ceils, except of course for the short interval following nuclear 
division, and until the new wall has grown across the hypha to 
separate the two sister nuclei.” Hyphae of the sporophytic my- 
celium dispose their nuclei similarly along the long axis of the 
cell ; rarely are they side by side in such hyphae as they gener- 
ally become in the sporogenous tissues. The two nuclei of such 
vegetative sporophytic cells divide apparently independently, 
although sirnultcineously or nearly so. The nuclei in these cells 
were never met with dividing in the side by side position char- 
acteristic of the commonly figured conjugate divisions of the later 
sporogenous tissue. “ All of the spore forms so far described 
are products of the perennial, unlimited infection. In such an 
infection, the intermingled binucleate and uninucleate mycelia 
ramify more or less throughout the whole shoot Besides this 
unlimited type of infection, local sori may also occur in the Podo- 
phyllum nist, in which the binucleate mycelium grows but a 
short distance from the point of original infection, I have 
preparations of this species in which the localized sori bear teleu- 
tospores, which we interpret as arising from aecidiosporic inocu- 
lations.” 

Another fungus investigated by Olive was Piiccinia obtegens^ a 
brachy-forrn which grows perennially in the rootstocks of Cirsium 
( Cnicus) arvense, observations made by the author leading him to 
the conclusion that the main method of distribution of the un- 
limited form of the disease occurs through the creeping root- 
stocks. Rostrup distinguished two generations in this fungus, a 
“ first generation ” or unlimited stage affecting the whole plant 
resulting in the appearance first of a multitude of pycnidia, cover- 
ing the younger parts of the shoots, shortly followed by large, 
coiilliient sori of iiredospores, among which are later developed a 
few teleuto spores ; and a “ second generation,” a strictly local in- 
fection in which only uredo- and teleutospores are produced and 
borne in small, scattered, rarely confluent sori. Microscopic 
examination of the tissues below these localized sori revealed 
nothing but binucleate hyphae, as was to be expected, thus prov- 
ing their secondary origin. Such local infections must, of course, 
have arisen from uredosporic infection, thus serving as the ' re- 
peating stage.' ” Olive's observations on the sequence of the 
spores in the unlimited generation, agreed with Rostrup's descrip- 
tion with one important exception. A few scattered plants in- 
stead of bearing pycnidia as the first spore form showed only 
uredo- and teleutosori. The surmise that such plants contained 
only sporophytic mycelium was shown to be correct as only bi- 
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nucleate hyphae were found in the tissues. "VTlie microscopic 
preparations thus prove beyond doubt that the uredospores in 
suc'h instances are secondary in their nature, since they arise from 
sporophytic mycelium/’ In other cases the sporophytic and 
gametophytic generations were shown to occur in an inter- 
mingled state growing throughout the host plant Although uni- 
nucleate hyphae form the Anlage of the young uredosori in those 
leaves in which this kind of mycelium was abundantly present, 
they were not observed to fuse to form the uredospores. '' Bi- 
nucleate hyphae were instead seen to invade the uredosorus, 
pushing aside the uninucleate cells and producing directly the 
uredospores.” 

A third species XJ romyces Giycyrrhime (also a brachy-form) 
was investigated. As in P. obtegens t\io y>Ycmdii2i first appear, 
and are followed by the uredospores, and as in that species plants 
occasionally occur showing only uredo- and teleutosori. Sections 
of such plants show only binucleate hyphae, ” thus proving be- 
yond doubt the secondary nature of the uredospores in these 
instances. Again, in the case of those young uredosori which 
accompany the pycnidia, although made up at first for the most 
part of uninucleate cells, binucleate hyphae may be seen to push 
up into the sorus and to form spores clirectly. Considerable 
search has failed in this, as in the two preceding species, to dis- 
cover any garnetophytic fusions, so that I should interpret this 
fact as indicating that the uredospores are all secondary in 
origin.” 

Thus three states of mycelial distribution are, at present, re- 
corded for Pziccinia obtegem \ in which there occurs a per- 
ennial growth throughout the whole plant of mingled uninucleate 
and binucleate mycelium ; another, consisting of an unlimited 
growth of binucleate mycelium only ; and, thirdly, a strictly local- 
ized growth of binucleate mycelium. In P. Podophylli kxA 
Uromyces Glycyrrhizae tssio states*, an unlimited growth of the 
intermingled garnetophytic and sporophytic mycelia, and a local- 
ized growth of the sporophytic. The author has also herbarium 
specimens of the latter showing localized sori containing uredo- 
and teleutosporcs and presumably made up therefore of sporo- 
phytic mycelium. In cases where the two generations of my- 
celia are intermingled, the uninucleate appears usually to pre- 
dominate in young tissues. In older and mature tissues the 
reverse is true. The uninucleate mycelium produces only the 
spermatia : these latter invariably arise from the garnetophytic 
mycelium. 

Olive s work is of the greatest value and clears up many diffi- 
culties met with when considering the formation of spores from 
a perennial mycelium.' The presence of different types of peren- 
nating mycelium in the same plant is rather astonishing and the 
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search for the various theoretical possibilities in various rusts 
will prove an interesting study. 

Kiinkel (1913) has investigated the germination of the aecidio- 
spores of Cacoma nitens. Tranzschel and Clinton botli claim to 
have established by infection experiments that Puccinia 
Pcckiana is the teleutospore stage of this fungus. When, how- 
ever the aecidiospores were germinated, instead of giving rise to 
the usual binucleate sporophytic mycelium they produced a 
proinycelium as is the genus EndofhyllmnP All the spores ger- 
minated in the same fashion. The promyceliurn ordinarily con- 
sists of fi.ve cells, four of which bear sporidia. On staining, it 
is seen that the stalk cell has no nucleus, and that the other cells 
contain one nucleus each, thus demonstrating the promycelial 
nature of the germ tube. There is sometimes a slight variation 
in the number of cells in promyceliurn and in the number of 
sporidia. Olive (1908) and Kurssanow (1910) have studied 
Caeoma n Pens from b.. cytological standpoint and have shown 
that sexual fusions occur at the base of the ciecidium and that the 
aecidiospores are typically binucleate. The aecidiospores have 
been germinated by certain observers but no production of spor- 
idia was observed. It would seem that the fungus Kunkel has 
investigated is not the one studied by Tranzschel and Clinton, 
or that the latter workers have been misled. Sporidia giving rise 
to a mycelium producing teleutospores which would produce again 
a promyceliiim is at present unthinkable. It is not stated by the 
author wliether he has considered the possibility of there being 
two different fungi under consideration. He intends, however, 
do test during the coming summer the connection between his 
plant and Puccinia P eckiana. The results of Olive and Kurs- 

sanow indicate that the same type of sexual process takes place 
here as in EndofhylXum Sempervivi investigated by Hofmann 

It is interesting to find that in a caeoma-type of aecidium, 
spores should be produced which germinate in the manner of 
teleutospores. This is the first case recorded — -a peridium being 
present in E^idofhylliim. A new genus will probably be sug- 
gested on this difference. 

Borggardt (1913) has studied the interesting A. 

This fungus is known only in the uredo-form. Bock found that 
die Uberwinterung des Pilzes wird durch Uredosporen vermit- 
teltC and also that '' die Verbreitung des Pilzes wird im Suinmcr 
ebenfalls durch die Uredosporen verursacht.” Maire therefore 
suggested Uredo alpestris as a new type of XJredine (Pyro- 
Uredinales) which form uredospores only. He suggested that 
the other stages had dropped out of their life cycle and that they 

* C/. Trans. Brit. Mycol. Soc. IIL, p. 363 (1912). 



were binucleate throughcnit their life history and comparable to 
one of the higher plants propagating solely by vegetative repro- 
duction. As the germination of the uredospores had not been 
seen tliere remained some doubt as to whether a true uredo- form 
was in question and not a teleuto-form simulating a uredo-form. 
In the present investigation it was found in sections that the 
spores were binucleate as was also the mycelium everywhere. 
Binucleate cells were observed not only in the upper layer of the 
sorus where the spores are cut off but also very clearly in the 
lower portion. The parapliyses which surround the sorus are 
similarly binucleate. The binucleate condition is present in the 
young sori before the uredospores are formed “ Uredo alpes- 
tris wirklich eiue Uredoform istT We know that the uredo- 
spores can live through the winter. It is not, however, proved 
that the fungus has completely lost its teleutospores. It may be 
that under certain conditions these may still be formed. 

Maire (1913) has studied Mafiea radiata parasitic on the pods 
of I nocar pus edulis. Patouiliard placed this fungus in the Ure- 
dinales, considering it as a uredo-form of a very peculiar type 
characterised by the waxy consistency and the radiate appear- 
ance of the sori. Von Hohnel suggested that it was only a 
young carpophore of Mar^sm ms not yet provided with a stipe. 
On the evidence principally of figures, the spores described by 
Patouiliard were interpreted as the cells of the covering of the 
pileus identical with those of M . hy grometricus. According to 
Maire, “ cette analogic est plus apparente que reelle.” The 
brush-like cells of M\ hygrometricus are not normally caducous 
and their appearance is unlike that of spores. In their young 
stage they show a dikaryon* formed of two very small nuclei, 
poor in chromatin and absolutely identical with those of the veg- 
etative cells. They accumulate no reserve food material and die 
early after thickening their membrane. The mycelium of Mapea 
is formed of filaments which penetrate the cells of the host as 
haustoria and there ramify abundantly. It is therefore intra- 
cellular and not intercellular as is the rule in the Uredinales. It 
produces a fairly considerable hypertrophy of the host cells and 
their nuclei. The immediately neighbouring cells are completely 
crammed with mycelium and lose all trace of protoplasm and 
nuclei. “ Sur un stroma peu epais, non differencie, sans'ancune 
ressemblance avec un primordium d’Agaricacee, se developpent 
de nombreuses conidies elHpsoi’dales, a epispore epaissi, verru- 
queux, qui naissent au sommet d^un pedicelle cylindrique unicei- 
lulaire.” These conidia are caducous. They disarticulate easily 
from their pedicel The mycelium is formed of cells with thick 

^ Pavillard has criticised the term synkaryon proposed by Maire to designate the 
two associated nuclei of the diplophase of the Uredinales, as this term 
has been employed by zoologists for the nucleus arising from the fusion 
of gamete nuclei. , Maire (Mycol. Central. I., p. 214 (1912) therefore 
proposes to replace it by the term dikaryon. 



walls more or less gelatinous externally, each provided with one 
or several pairs of nuclei. The spore and the pedicel both contain 
a pair of nuclei, La spore a absolument ia structure d ime 
uredospore. La structure des noyaux coniposant ces dikaryooSj 
leur taille et leur richesse en chromatine les rendent tout a fait 
semblables aux dikaryons des Uredinales, et fort differents de 
ceux des Agaricacees, en particulier des Marasmius'' Further 
the parasite observed in the wild state for several months has 
never shown any further development than that described by 
Patouillard. The author believes the fungus to show “ une affin- 
ite etroite with the Uredinales. The intercellular mycelium is 
a point of difference but this is exaggerated by the growth and 
ramification of the haustoria. The spores of Mapea have no 
visible germination pores in which they show resemblance to the 
uredospores of Melampsora, Piicciniastrtmiy Hyalopsoray etc. 
That Mapea may be regarded as a conidi ferous Basidiomycete 
which has lost its basidia and acquired the structure of a uredine 
under the influence of parasitism is considered untenable. Such 
would certainly be a remarkable case of convergence and is not 
supported by any facts drawn from such genera as Exobasidumi. 
In any case the genus Mapea must at present be conserved. 

Moreau (1913) has made some observations on the centrosome 
in the Uredinales. The presence of the centro-some here is de- 
bated Many observers state that it is present during mitosis but 
Sappin-Trouffy (i8g6) and Maire (1902) at no time observed it. 
Maire even considers the absence of a centrosome in the 
group as a character of degradation imposed by parasitism. “ Si 
Ton considere d'autre part que le centrosome n^a ete figure qu^une 
fois, et avec doute, dans un noyau au repos par Olive (1908), on 
conviendra que son existence est Fun des points obscurs de la 
cytologic des Uredinees.” The authoress has been able to show 
that the centrosome occurs apart from the periods of nuclear 
division. Its presence has been established in the caeoma which 
constitutes the second aecidial form of Coleosporium SenecioniSy 
in the uredospores of Melampsora Helioscopiae and in the aecidio- 
spores of Aecidium Clematidis, The aecidiospores of C, Sene- 
cionis have large nuclei favourable for study, which usually show^ 
a large nucleolus and a clear nuclear membrane. In certain cases 
there is clearly seen on the membrane a small rounded corpuscle 
which is a centrosome. A chromatic body showing the same ap- 
pearance but situated in the protoplasm at some distance from 
the nucleus has been met with in several aecidiospores. The 
centrosome is also present on the nuclear membrane in M. Helio- 
scopiae and A, Clematidis but here the nuclei are of small size. 
Arnaud (1913) has also studied the nuclei of Coleosporium Sene- 
cionis. He had previously* worked with Capnodium meridional e 

Cf. Trans, Brit. Mycol. Soc. IV., p. 149 (1913). 
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;biit the scarcity of mitoses and the small size of; the nuclei pre- 
vented a complete study of the phenomena. Judging from the 
drawings of Coleospor mm given by Sappin-Trouffy, Arnaud con- 
sidered there might be some analogy between the nuclear divi- 
sions in the two cases. II est facile de se rendre compte que les 
mitoses observees sont identiques a celles qui ont ete dfeites 
en part icu Her par M. Maire, chez les Eu-Basidiomycetes et par 
Blackman chez les Uredinees, ce qui nous dispense d’ entrer dans 
le detail.'’ Maire indicated the presence of two chromosomes in 
the Eu-Basidiomycetes. This stage is preceded by others where 
there are a greater number of chromatin bodies called by him 
protochromosomes. “ Nous avons observe ces derniers stades, 
mais nous n’avons pas pu acquerir une certitude parfaite sur la 
valeur exacte des chromosomes et des frotochromoso^nes, Cepen- 
dant nous serions plulot porte a considerer comme vrais chro- 
mosomes certains protochromosomes de Maire.” At a certain 
stage these bodies shown in C. Seneczonis a fairly well-defined 
form — '' en accent circonflexe ” while the later bodies have an 
irregular form as indicated by Maire. This stage is also present 
in Capmdmm zneridionale wad in the drawings given by Harper 
for Phyllactinia. The author has also observed it in an im- 
mature Sphaeriaceous fungus or MycosphaereJla). 

Fairly often the protochromosomes in Coleosforium are compact 
enough to give the apjDearance of two simple masses. ‘‘Quelle 
que soit du reste le nom que I’on doive donner a ces corps, il 
semble bien que ces formations soient homologues, chez les Ure- 
din^es, les Eu-Basidiomyc^tes et les Pyrenomycetes. On pent 
penser que la mitose se fait suivant un precede analogue chez 
tons les champignons superieurs.” At the end of the division the 
chromatin is disposed in two annular masses one at each pole. 
Each mass shows lobes which probably indicates joined chroma- 
tic bodies. Centrosomes and asters are generally very clearly 
visible during the division. Some of the nuclei presented very 
curious appearances, showing divergent filaments staining like 
the spindle. In certain cases masses of chromatic granules were 
observed in the protoplasm. In the young binucleate teleuto- 
spore are seen slightly stained lines joining some of the chro- 
matic granules of the two nuclei. It must be said that the 
author’s present account taken together with his figures is much 
more convincing than the one reviewed in last year's resume. 

In the Basidiomycetes Levine (1913) has published his results 
on the cytology of certain Hymenomycetes, chiefly Boleti. Since 
Brefeld’s work on Cofrinus stercorarius it has been regarded as 
established that no specialized sexual organs are present in this 
group, although Hartig believed that the clamp-connections 
(usually regarded as concerned with food transportation) brought 
about a cell union resembling a sexual act. It is known that a 



series of .bmucleate cells lead up. to the basidia and that there a 
fusion of nuclei takes place.. How this, binucleate stage is in- 
.itiated is the problem facing cytologists working* on' this group. 
In. Tkoi iota praecox 'Levine found that the spores in geriiima- 
tion do not swell or burst but push out a dense globular bud at 
the apical end, opposite the point of attachment. This bud is 
very dense and at first contains no nuclei. It grows rapidly into 
an ordinary germ tube and a nucleus appears in it soon followed 
by another. “I have not seen nuclear division figures at this 
stage, but soon two, four, and more nuclei can be found in the 
germ tube lying near the spore.” The main germ tube is an out- 
growth of the initial globular head which is more or less per- 
manent The cytoplasm shows a reticulate structure with larger, 
more or less numerous vacuoles. The nuclei are irregularly dis- 
tributed through the cytoplasm and show no definitely paired 
arrangement Few, if any, cross walls have been formed at this 
stage and the hyphal cells are beyond question multinucleate. 
The nuclei are very small, but show a distinct nuclear membrane, 
a nucleolus, and granular chromatin. New branches are formed 
(up to the forty-eight hour stage) from the bulbous initial bud of 
the spore as well as from the main germ tube. The 
lateral branches generally show several nuclei which are similar 
in all respects to those in the main gex'm tube. Sections of 
material three days old show both binucleate and uninucleate 
cells making up the mycelium. “ Long multinucleated cells are 
also found, which are the germ tubes of spores that germinate 
late.^’ The cytoplasm is less dense in these uninucleate hyphae 
and stains better. The vacuoles are large and extend across 
the entire width of the cell. The .structure of the nuclei shows 
very clearly, the chromatin being composed of delicate strands 
distributed irregularly through the nuclear cavity. The nuclei 
of the binucleate cells are smaller but show the same structure. 
In cultures three days old clamp connections and hyphal anasto- 
moses were first noticed. In cultures seven days old the mycelium 
shows considerable numbers of multinucleate cells which re- 
semble those of younger cultures. Binucleate cells appear more 
frequently and uninucleate cells are also observed occasionally. 
Clamp connections may be seen at one or both ends of the cells 
and are very common. At this stage the usual small concavo- 
convex metachromatic granules appear on both sides of the cross 
walls of the hyphae. Hyphal anastomoses are also present 
The mycelium of Collybia veluiipes was studied for comparison. 
The mycelial cells are binucleate. Narrower hyphae densely 
filled with cytoplasm were also found. The terminal portions of 
these filaments become divided into uninucleate cells which give 
rise to the uninucleate oidia described by Biff en. Clamp connec- 
tions and hyphal anastomoses are present 
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In Poly poms adustus^ P. bettdimis^ P, destmcior and 
Polystictiis versicolor^ clamps are abundantly present. Brefeld 
described clamp connections as being cut off by walls 
from each of the cells which they join, but that is 
not the case here. ‘*Only one cross wall is formed sep- 
arating the clamp from the cell from which it arose. In well 
stained preparations hemispherical pads . . . are visible on 

both sides of this cross wall in the clamp. This perhaps indi- 
cates only a partial closing up of the opening originally present.” 
Similar pads may be seen on the septa between many of the hy- 
phal cells. Hyphal anastomoses in these mycelia are also com- 
mon. The hyphae are made up of a series of regularly binucle- 
ate cells. In the mycelium of P. versicolor undoubtedly uninu- 
cleate cells are also present but they are not common, ‘'The 
mycelia in cultures of P. destructor and P, betulinus may show 
non-nucleated cells which are joined to adjacent binucleated cells 
by hyphal anastomoses and clamps/' 

The cells of Coniophora cerebella are regularly binucleate ; 
clamps and hyphal anastomoses are also present. 

Longitudinal sections of all parts of the stipe of Boletus ^ranu- 
latus show it to be composed of an undifferentiated niass of 
interwoven hyphae. The hyphal cells towards the centre of the 
old stipe are more loosely interwoven as compared with the peri- 
phery (Ruhland's plectenchyma). The cells vary in diameter. 
The cross walls show the so-called protoplasmic connections. 

" Clamp connections on hyphal anastomoses are entirely lack- 
ing.” Many cells in the. plectenchyma are binucleate but the 
majority are multinucleate. The distribution of these cells is not 
regular although there is a tendency for .^the cells in the centre 
of the stipe to become multinucleate. The method in which 
this arises was not worked out but according to Maire 
this multinucleate condition is the result of an amitotic 
division of the two original nuclei in the cell. The cytoplasm 
in the cells of the stipe contains very large vacuoles. The 
nuclei are comparatively large and nucleolate. In very old 
stipes the comet-shaped nuclei figured by Ruhland also 
appear. The cells of the trama, subhymenium, hymenium 
and annulus are binucleate. The cells of the flesh of the 
pileus are short and almost invariably binucleate: In a few 
cases tri- and quadrinucleate cells were met with. “ Frequently 
in the nuclei of the ring, flesh, and trama a darkly staining gran- 
ule is found on the nuclear membrane, to which the chromatin 
of the nuclei seems to be attached. The position of this body 
varies ; it is sometimes found lying opposite the nucleole but fre- 
quently it is near it . This body resembles the central body de- 
scribed by Harper (1905), for the mycelial nuclei of the mildews.” 
The terminal branches of the tramal hyphae may be traced 


directly into the siibhymenium. The basidiiim cells are formed 
as in all other cases by the division of the subtly. menial cells. I 
have not been able to find nuclear or cell division figures at this 
stage;” The mother cell divides and the outer c ell thus formed 
may become either a basidium or a cystidiuni. “ It seems to me 
that in all cases the paraphyses are really immature basidia.” 
Tlic cystidia of Boleti appear either singly or in dusters ; in B. 
granul atlas such clusters are covered by. a g'elatirious excretion. 
Cystidia in all stages of development may be found in a single 
cluster. “The young cystidiuni shows a dense granular cyto- 
plasm, which is somewhat fibrillar in the upper part of the cell ; 
vacuoles are also present The young cystidiuni is regularly bi- 
nucleated ; the nuclei are in all essentials similar to those found 
in the basidium.” The siibhymenial cell from which the cys- 
tidiurn arises is proportionately larger and may be frequently 
traced back into a long filament of ^nucleate cells in the trama. 
” The evidence is clear that the cystidia, in B, granul aius at 
least, are glandular .structures. The two nuclei are small in pro- 
portion to the volume of the cell . , . The formation of 

mucilage does not take place through any specialized pore as 
Massee (1887, 1904) holds, nor is it associated with any localized 
region of the cystidium, as Maire. (1910) and Knoll (1912) con- 
tend, but apparently takes place over the entire surface of the 
cystidial cell.” Later the cystidium begins to disintegrate. The 
basidial nuclei are quite favourable for study. The cytoplasm 
of the young basidium is finely vacuolar. With the growth of 
the basidium,, the nuclei also increase in size. Fusion stages are 
abundant. The chromatin iii the nuclei before fusion loses its 
reticulate structure and a number of strands appear. The nuclei 
during fusion become appressed upon each other and the nuclear 
membranes disappear in the region of contact. Thus a bilobed 
structure is formed which, lasts a long time. The constriction 
gradually disappears. The method of union of the chromatin 
masses is not easy to make out. The strands soon become 
mingled so as to be indistinguishable as to their origin. I am 
inclined to believe, however, that the union is nothing more than 
the approximation of the chromatin .strands bringing them into 
close contact with each other side by side.” The nucleoli ap- 
proach, come into contact with each other and eventually fuse. 
The basidium continues to grow and larger vacuoles appear in 
its cytoplasm. The secondary nucleus lies in the centre of the 
basidium and enters a resting period. At this stage, in . 5 . granu- 
latuSy 5 . albdlus^ B. versipellis^ B. indecisns and Sir ob Homy ccs 
strohilaceus, a dense oval body is found lying in various positions 
in the basidia. Radiating from it are long strands of kinoplasm. 
Levine could not connect this body with the processes of nuclear 
division though in some cases it resembles the archeoplasmic 
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niasses figured by Wager (1894) in Mycena galericulata and con- 
sidered by him to be the origin of the centrosomes and karyo- 
kinetic figures. The first division usually takes place in the 
upper part of the basidium, although the prophase stages begin 
while the nucleus is still near its centre. The chromatin strands 
combine to form a spirem— resembling in many cases a post- 
synaptic spirem. A parallelism of spirem strands was also found 
suggesting splitting. The spirem then segments. *‘ The 
number of these chromatiG segments apparently varies and it is 
very difficult to count them,” During division a large vacuole 
appears at the base of the basidium. “ The nucleus moves to- 
wards the apex of the cell and the spindle figure 
appears.” The nuclear membrane disintegrates and the 
nucleolus is found in the cytoplasm. The direction of the 
spindle does not always conform to the generally accepted 
view of Juel: while the transverse position is common 
the spindle is often decidedly inclined. The poles of the 
spindle end in small centrosomes from which long streaming 
rays extend to the centre of the basidium (cf. Maire, Boletus 
regius). Well developed polar asters were found in many 
Boletus spp. ‘'The number of chromosomes is difficult 
to determine but in favorable sections I have been able 
to count from six to eight.” They lie, as described 
by many authors, in the centre of the spindle although 
no characteristically dense equatorial plate is formed. The 
chromosomes are drawn to the poles and at the same time 
the spindle elongates until its ends touch the basidium wall. 
The resulting daughter nuclei resemble in all respects the mother 
nuclei. They prepare immediately for a second division, the 
prophases 'of which are hard to study. The spindles show 
centrosomes with long astral rays. The nuclear membranes 
still persist at the equatorial plate stage. The number of 
chromosomes was demonstrated to be always more than two at 
the poles. The secondary spindles may become elongated until 
the chromosome masses reach the wall of the basidium as in the 
first division. The young daughter nuclei grow rapidly in size 
and remain for some time attached to the basidium wall. “ They 
then begin to move downward toward the base of the basidium 
and it at once becomes evident that they are connected by faintly 
stained strands with small granules which lie on the upper wall 
of the basidium at the point from, which they started. The 
origin of these granules cannot be easily determined.” From 
their reaction to stains, size and position it appears that they may 
probably be the centrosomes which became fixed to the basidium 
wall in the process of division. The position of the centrosomes 
on the upper part of the basidium wall indicates the position of 
the future sterigmata. ‘M believe the fibrillar strand possibly 
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may be analogous to astral rays,'" As the sterigmata bud out 
the centrosomes and strands are carried upward, the centrosoiiies 
, remaining , at the apex of the sterigma. The spore initial ap- 
pears at the , end of the sterigma ' and grows rapidly, h'roni the 
' centrosome on the upper, inner surface of the spore wall the 
fibrillar strand passes down through the sterigma to the nucleus 
of the basidium. The centrosome seems to mark the apex of 
growth for the spore as well as for the sterigma. In the spores 
of B, casianeiis a number of fibrils radiate downward from the 
centrosome through the cytoplasm but the strand which runs to 
the nucleus is thicker than the others. These fibrillar strands 
were present in practically all the Boleti studied : also in Meru-. 
lius iremellosMS, In Polyforus brnmalis and Pomes, lucidus 
they could be traced only from the sterigmata to the nuclei. 
Simultaneously with the development of the spores the nuclei 
begin to move towards the sterigmata probably as a result of the 
contraction of the kinoplasmic fibrils. The nucleus divides after 
entering the spore. Division figures were seen in the spores of 
many species. These are small but very sharply differentiated 
with well-developed centrosomes and polar asters. The chromo- 
somes are so small and so massed together that their numbers 
cannot definitely be counted although there are certainly more 
than two. The spindle is either parallel with or transverse to the 
long axis of the spore. The two daughter nuclei show all the 
essential features of the nuclei in the basidium. In the spores 
of B. albellus a second division occurs. The spindles are paral- 
lel or at right angles. The chromosomes are more than two In 
number. The division is apparently not conjugate though simul- 
taneous. 

The species of Bolehis in which Levine found binucleate 
spores and binucleate cells in the hymenium and subhymenium 
are, in addition to those alut arm s\ B, badiusy 

B, btcoloTy B. chrysenteroriy B. cyanescenSy B. felletiSy B. glabel- 
luSy B. griseus, B. luriduSy B, ornatipeSy B. pallidusj B. punc- 
tipeSy B. regiuSy B. scabety B. speciabiliSy B. subtome^ttosus and 5 . 
vermictdosus. It would have: pleased cytologists more if the 
author had investigated the origin of the conjugate nuclei in one 
or more of these forms, which, judging from the account given of 
the division of nuclei in the spore, should prove a satisfactory 
genus to study.- Levine adds nothing concerning this point to 
what was already known from the work of Nicholls. 

Kniep (1913) seems to have been more successful. Working 
with Coprinus nycthemerus he obtained the following results. 
When the spore germinates, the membrane bursts and a broad 
bladder-shaped protrusion is put out. From this then grow one 
or more narrow hypHae which soon branch and even anastomose. 
The cells of the young mycelium are preponderatingly uninu- 
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clciite. The original flask-shaped germination tube is often uni- 
nucleate but it nmy contain several nuclei (usually not more than 
four), the number depending upon the size of the cell As 
growth continues the mycelium becomes somewhat broader ; the 
length of the cells is subject to large variations. Mitoses were 
only seldom seen in the mycelium and the nuclear figures were 
so small that the chromosome number could not be made out. 
Clamp connections are met with after several days’ growth. The 
cells of the young mycelium are mostly uninucleate. Later bi- 
nucleate cells are frequently met with in the clamp-free myce- 
lium : tri- and quadrinucleate cells were seldom observed. The 
characteristic rod-shaped oidia, described by Brefeld for various 
Coprini, were met with in great quantity, always on the uninu- 
cleate mycelium. The cells of this are relatively short and 
rather barrel-shaped. The cell giving rise to the bush of oidia is 
always uninucleate (Maire [1902] also found this in C, radiaUis). 
The young fruit bodies appear essentially, but not exclusively, 
on the mycelium possessing clamp-connections. The line be- 
tween the two types of mycelia is by no means sharply defined, 
as they can both occur alternating in the same mycelium. The 
clamp arises as a sort of side branch immediately above a cross 
wall and bends in applying itself directly below the wall. The 
mother cell is cut off, and then the apex of the branch fuses with 
the lower cell. Apparently the second wall cutting off the clamp 
from, the lower cell which Brefeld described, was not present in 
this fungus (cf. Levine supra). As the clamp first forms there 
are generally seen two bodies lying closely together, a smaller 
usually round strongly staining body and a larger one of different 
shape which stains less. They usually lie in the apex of the 
outgrowth, and are well seen before the fusion of the cells but 
are still visible after the union takes place. They are no longer 
apparent in the older clamps and the author considers that they 
degenerate. The origin of these bodies was not made out. The 
question as to whether they might possibly be nuclei was fully 
considered but “ aiis aliedem glaube ich schliessen zu diirfen, 
dass diese Kdrperchen keine Kerne sind.” 

The fruit bodies always arise directly upon the mycelium. 
They arise as one-celled side branches, with binucleate cells and 
rich contents. Wesentlich ist aber, dass im vegetativen Mycel 
die zweikernigen Zellen keine regelmassige Erscheinung sind, 
wahrend das in den Fruchtkorperanlagen der Fall ist."’ On the 
cross walls are clamp connections. The carpophore does not 
usually arise from a single side branch, but from many such 
either from the same or from neighbouring hyphae, which be- 
come entangled into a ball. The side branches may arise from 
uninucleate cells. It is clear from the author s observations, 

“ dass das regelmassige Auftreten von Kernpaaren erst mit der 
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Bilclung dcr Fruchtkorper einsetzt.” The binucleate condition 
arises in the single-celled beginning of the carpophore and lasts 
until the fusion of the nuclei in the basidiuru. Although the 
first cell may be joined to the cell from which it arises by a clamp 
connection yet this is in no way a sexual process. Both nuclei 
are present in the cell before the connection takes place, Es 
kann wohl keinem Zweifel unterliegen, class das Kenip^iar diese 
Anlage durch einfache Kernteilung zustande komnitE and that 
there is no migration of nuclei as in the Uredineae and the Ustib 
agineae. It was not made out whether this division usually takes 
place in the side branch or in the cell from which it arises. Only 
one figure of what appeared to be conjugate division of a pair of 
nuclei was met with. In fruit bodies a little older, the cells of 
the universal veil have many pairs of very small nuclei, as well as 
metachromatic bodies. The older cells of the volva have also 
paired nuclei as Maire also found in C. radiatus. As Harper 
showed in C. efhemerus, the cells of the stipe in C. nycthejncriis 
are very large and contain very many nuclei embedded in a cen- 
tral plasma mass, but afterwards seem to be arranged in pairs. 
The cells of the trama and the paraphyses are binucleate. The 
development of the basidium show^s no peculiarities. 

Kniep has also studied the life history of Hypockmis terres- 
iris (n. sp.). Here the basidia are freely formed and 
are found sometimes on a loose, sometimes on a rather 
dense hymenium. The mycelia on the end of which the 
basidia arise are binucleate. The two nuclei usually lie 
rather close together. The nucleoli lie in the peripheral 
region of the finely granular nuclear mass as is charac- 
teristic in the Basidiomycetes. The young basidia scarcely 
differ from the underlying supporting cells but soon the nuclei 
with their nucleoli grow strongly both in mass and substance. 
At the same time the basidium grows and swells somewhat at the 
tip. The nuclei fuse immediately to form a secondary nucleus. 
This appears to happen rather quickly judging from the infre- 
quency of fusion stages. All stages of basidial development are 
seen in a single hymenium. The secondary nucleus lies usually 
at or near the middle of the basidium. As the basidium increases 
in size the plasma gathers generally in the apical region whilst 
the lower portion becomes vacuolate. The nucleus soon shows 
signs of heterotypic division. The characteristic synapsis stage 
was clear; then follows the post-synaptic spirem. These stages 
were often met with. The nucleus then wanders to the apex of 
the basidium. The typical diakinetic figures were seen. The 
chromatin rounds up into rather small; strongly coloured bodies 
which are probably to be regarded as chromosomes. They later 
group themselves into four pairs. The nuclear membrane dis- 
appears and a multipolar spindle arises which afterwards be- 


comes bipolar and the chromosomes arrange themselves on the 
equatorial plate. The nucleolus has now disappeared. At each 
pole a small body is present which is probably a centrosome. 
The number of chromosomes appears to be eight. The homo- 
typic spindles are smaller than the heterotypic and “ scheint es 
mir keinem Zweifel zu unterliegen, class die haploide Chromoso- 
menzahl 4 ist."' The daughter nuclei quickly form and at or im- 
mediately after this stage wander downwards in the basidium. 
The sterigmata then arise and when the spores begin to form the 
nuclei again pass upwards and through the sterigmata into the 
spores. The nuclei either divide while passing through the 
sterigmata as Fries thought for Nidularia^"' or immediately 
after entering the spore. The division was not seen. Binucleate 
spores are, of course, far from unusual In H. terrestriSy how- 
ever, this binucleate condition is especially interesting as the 
nuclei give rise immediately to the binucleate generation. Ein- 
kernige Zellen oder Zellen mit einer unbestimmten, variierenden 
Kernzahl kommen namlich im Mycel dieses Pilzes gar nicht vor. 
Samtiiche Zellen sind zweikernig, von der spore bis zur jungen 
Basidie.'’ Nuclear divisions in the mycelium were rarely met 
with. During division the spindles always lie near to one 
another and are parallel or inclined at an acute angle. 'Fhe 
number of chromosomes was not established but it appeared 
similar to the haploid number. The four nuclei formed from this 
division move in pairs away from each other while the mycelium 
increases in length. Then a cross wall appears between the 
pairs. The mycelium grows and branches and is built up com- 
pletely of binucleate cells. 

Thus in this fungus we have a sporophytic stage which lasts 
practically throughout the life history. The uninucleate condi- 
tion is exceedingly abbreviated, being merely the stage between 
the last division in the basidium and the division in the spore. 
This predominance of the binucleate condition recalls the similar 
state of affairs in Usiilago Carbo.'\ 

Moreau (1913) has studied the c3Tology of an interesting ab- 
normality in Psathyrella disse^ninata, where the gills do not pro- 
duce basidia but divide into rounded fragments. Berkeley on 
first meeting with this phenomenon made it the principal charac- 
teristic of a new genus which he called Rhacophyllus but Patou- 
illard has since found the abnormality in several agarics, and con- 
siders them merely forms of known species. Although he was 
unable to germinate the fragments he considers they are bulbils. 
These small round bodies are connected by rare, lax hyphae 
which are connected with the hyphae forming the external cover- 
ing of each bulbil “ Ces hyphes son ceux du Champignon lui- 
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;mem,e,. 'et , non' ceux d*un parasite.’* ^ Each bulbil is ,,a 
■„ , cellular, , mass, a ■ . kind .■ of . sclerotiiim, formed of . ' polyhedral 
cells., without intercellular spaces. The ' protoplasm is some- 
. what dense with fa,irly .■ rare.ly one 'Or two' vacuoles. . . They 
are usually binucleate. The nuclei app.roac.h and fuse. .After- 
wards the fusion nucleus divides by mitosis.- , It is a true ka,ryO" 
kinesis with a nuclear spindle, two centrosomes and two chromo- 
somes. (This is the ehromosome number recorded by Maire in 
P sat kyrella ^iis seminal A further division takes place and 

the cells become quadrinucleate, although sometimes a supple- 
mentary division takes place and the cells then contain six nuclei. 
“ Ce sont precisement les phenomenes qiii prennent place dans 
les basides, Chaque cellule des bulbilles se presente done, en- 
visagee au point de vue de Thistoire de ses noyatix, comme 
rhomologue d’une baside.” Afterwards two of the four nuclei 
degenerate and the original binucleate condition of the cell is 
restored. Judging from the number of binucleate cells and the 
nuclear fusions met with the author thinks that the fusion and 
the first division take place in all, or practically all, the cells. 
The second mitosis he considers does not occur in all as the 
quadrinucleate condition and that in which two of the nuclei are 
disorganising are relatively rare. Strange to say, the wail be- 
tween two contiguous cells fairly often breaks down and the cell 
contents fuse thus produeing cells with four, six or eight nuclei. 

Ges fusions de cellules sont sans doute en rapport avec la fre- 
quence des anastomoses de filaments et la formation des boucles 
chez les champignons superieurs. Etant donnee rhomologie des 
cellules qui les presentent avec des basides on peut croire que 
ces fusions sont Tequivalent de la production par une basidie 
normale, hors d*elle-mfeme, de basidiospores, ce phenom^ne etant 
modi&e du fait que les cellules sont plongees au sein d"un 
massif cellulaire.** It would be interesting to ascertain whether 
such abnormal plants would breed true to their bulbils. Also 
whether the two nuclei in themature cells of the bulbil are the 
first of the conjugate nuclei. M that if the ab- 

normality is dependant upon external conditions w;e should have 
a fungus possessing two modes of sexual reproduction. It is 
difficult to see how this can be, accepting Dangeards (and 
Moreau’s) view that the fusion of the nuclei in the basidium re- 
presents the sexual process. The fusions in each case are ap- 
parently homologous. A point worthy of study would be 
whether the binucleate condition arises in a different manner in 
the two cases. 

Dumee and Maire (1913) have published a note on Queletia 
mirahilis, the first named having been so fortunate as to discover 
numerous specimens of this remarkable fungus— apparently the 
seventh record. The authors found that the development and 



ripeiimg of the spores takes place while the fungus is still buried 
in the substratum and it is only when the spores are ripe that the 
foot develops and pushes up the sporiferous receptacle. The 
basidia (which were previously unknown) are fairly difficult to 
find when the growth of the fungus is not followed, for their de- 
velopment is extremely rapid and their disappearance very pre- 
cocious. “ II faut done, pour etudier les basides de Queletia 
choisir des specimens dans lesquels la gleba va se teinter. Les 
basides sont irregulierement disseminees dans la gleba, sans 
former de couche hymeniale, tapissant des cavitfe internes : ie 
Queletia est done plectobasidier The hyphae of the gleba are 
composed of cells which possess a single dikaryon or several if 
they are elongated. It is these latter that produce the filaments 
of the capillitium. On these hyphae, the basidia arise as short 
branches. They soon become claviform and possess then a 
single large nucleus. This nucleus divides and gives rise to four 
nuclei. At this time three large sterigmata form, one near the 
summit of the basidium, the others on the sides. At the end of 
each sterigma a spore develops into which a nucleus passes. 
The fourth nucleus remains in the basidium and there degen- 
erates. The basidium often takes on a more or less irregular 
form. Unisporic and bisporic basidia are sometimes met with. 
A wall is formed in the middle of the sterigma and the disarticu- 
lation taking place here the detached spore retains the upper por- 
tion of the sterigma. The authors promise a detailed anatomical 
and cytological account of the fungus. 
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NEW BRITISH FUNGI. 

By John W. Ellis, M.B., F.E.S. 

Phylloshcta Sorbi W^t. Bull. Ac. Belg. 11. Ser. XII n 71 • 
Saccardo Sylloge Fung. III. No. 26. -i. n. 71, 

wiflf M circular, discrete or confluent, ashy-grey 

n\ 1 margins ; perithecia puncti form black 

clustered towards the middle of the spots, piS’with a 

pore, spores ovoid, I o/i X 5fi, hyaline. 

On the upper surface of the leaflets of Mountain Ash 
S' f (Cheshire), November 8, fgi” ' 

Mv sn fPccies from Belgium and PorLgal 

M> specimens agree with the above description except tFat 
the spores are slightly smaller, averaging about 8^x 4? 

Phylloshcta Ofuli, Sacc. Mich. L, p. 146. Sylloge III., No. 77. 

Spots epiphyllous, sub-circular, occasionally confluent drv 
ochraceous, becoming white in the centre with a brS’dal’ 

few, sols 

® ea, i/io to 1/8 mm. diam., fuscous, opening bv a nom- 

AugSst^rion Great Storeton, Cheshire, 

-iugust 23, 1913. Recorded by Saccardo from Northern Italy! 

rZrp/eSl'Jt X 3. be2| 

Phoma occulta, Sacc. Cfr. Fuck. Symb App III n 22 Q,. 

Sylloge III., No. 893. ^ ’ P’ ^ 3 - Sacc. 

ounaea Dy the raised and torn margin of the enirI<=>rmio 
Frequently the surface of the scales of which p^rXct Tre 


present is stained black. Spores oblong-ovate, with or without 
guttulae, 7-9/jix r'5-2*5|fx. 

On scales of Spruce-fir, Bracers Leigh Wood, near Malvern, 
May 1912, and Nannau Woods, Dolgelley, May 1913. 

Said by Saccardo to be the conidial stage of Diaportke 
occulta Fuck., an ascomycete w'-hich appears to be generally 
distributed throughout Europe on the cones of Fir and 
Cypress, and which has been recorded on Fir-cones at East- 
bourne (Grevillea IIL, 68). 

Contoihyrwn sphaerospermum Fckl. Symb. Myc 377; Sacc. 

Sylloge IIL, No. 1731. 

M. C. Cooke in his list of British Sphaeropsideae (Grevillea 
XIV.) records this species on Ulex, in the New' Forest, and 
I am not able to find any further record of its occurrence in 
Britain. I have lately found it quite abundant near Brom- 
borough (Cheshire) on dead spines of Ulex europaeus and on 
pods of Laburnum, and in one case I found a perithecium 
containing asci and spores oi Pleospora Pisi Sow. surrounded 
by spores of Caniotkymmz. Cooke (Handbook, IL, 897) re- 
gards P. Pisi as a form of the abundant P. herb arum Pers,, 
but as the latter species seems to be invariably preceded by 
the conidial condition known as Phoma her barum Westy with 
oblong-elliptical hyaline spores, and as I have never found 
zny Pleospora on a leguminous plant attended by this Phoma 
stage I believe the presence of the C oniothyriimi (with sub- 
globular, yellow spores) to indicate the desirability of still 
regarding Pleospora Fm Sow. as a specific entity. 

ASGOCHYTA SPARGANII nov. sp. 

Peritheciis minutis (40/x diam,), globoso-depressis, poro 
pertusis, nigris, gregariis in maculis elongatis flavis; sporulis 
oblongis, utrinque rotundatis, uni-septatis, leniter constrict is, 
t6-i8/x X 6-7ft, hyalinis. 

In folds Sparganii ramosiy 'Rodhoxongh Common (Surrey), 
September 25, 1913. 

The perithecia are so small as to be scarcely visible to the 
unaided eye, and they are grouped in more or less elongated 
patches on conspicuous yellow blotches on both sides of the 
leaves. 

Henclersonia Henriquesiana Sacc. et Roum. Rel. Myc. Libert, 

Sen IV. No. 148. Sylloge III No. 2332. 

Perithecia subglobular, |mm. diam., beneath the wrinkled 
epidermis which is raised and pierced by a circular or stellate 
opening. Spores fusiform, obtusely pointed, 3-septate, scarcely 
constricted at the septa, pale yellow-brown with the proximal 
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cell hyaline, 12-16/^ x 5-6/1 ; on slender, filiform, hyaline sporo- 
phores, 20/1 x 2/1. 

On shrivelled Rose-hips, Kirkby Stephen (per Thomas 
Gibbs, Wirksworth). 

Saccardo’s record is from putrefying fruit of Rosa villosay 
Malmcdy in the Ardennes (Libert). 

Septoria Etionytni Rabh. Flora 1848, p. 506; Sacc. Mich. L, 
p. 172; Sylloge No. 2595. 

Perithecia minute, sub-convex, black, sparingly scattered 
over pale brownish -grey spots that usually occupy, the apical 
half of both surfaces of the leaves. Spores filiform, straight 
or slightly curved, sparingl}’ (2-5) septate, 20-40/1x2-3/1, 
hyaline. 

On leaves of Euonymus japonicits, Sefton Park, Liverpool, 
April, 1913. In association with abundance of Cytospora 
foliicola Lib. 

/According to Saccardo this species is a native of Germany 
and Northern Italy, but the shrubs upon which it occurs have 
been in Sefton Park many years. 

Septoria TARAXACI nov. sp. 

Maculis epiphyllis, orbicularibus, brunneis, nigro-cinctis, . ■ 
tandem confluentibus ; peritheciis sparsis, minutis (-^ mill, 
diam.), fuscis, poro pertusis; sporulis protrusis in cristulis 
albis, bacillaribus, rectis vel leniter curvatis, utrinque obtusis, 
uni-septatis, usque ad 25/1 x 3/1, hyalinis. 

In foliis Taraxact oficinaliSy Thurstaston (Cheshire), July, 
1913. 

Leptostroma Stellariae Kirchn. Lotos, 1856, p. 204; Sacc. Syll. 
Ill, No. 3449, and XVL, p. 990. 

Perithecia epiphyllous in more or less longitudinal series on 
the withered leaves, circular to elongate-elliptical, convex, 
smooth, black, at first even then splitting longitudinally in a 
hysteriform manner; spores ovate-oblong to cylindrical, 
obtusely pointed or rounded at the ends, 9-12/1 x 2-2*5fi (in my 
specimens 7-9/1 x 2/1), hyaline, with two guttulae. 

On withered leaves of Stellaria HolosteUy Bromborough 
(Cheshire), November, 1913. 

Probably the conidial condition of Phyllachora Stellariae 
Lib., for in one of the perithecia examined there were a few 
asci filled with granular matter but no trace of ascospores. 

Leptostroma Stellariae has been recorded from Holland 
and Bohemia, but the Phyllachora seems to be widely dis- 
tributed on the Continent. Neither have, so far as I am aware, 
been recorded from Britain, 


Gloeosporium LONICERAE nov. Sf. 

Maculis epiphyllis, subcircularibus, tandem confluentibiis, 
rufobrunneis, fusco marginatis; acervulis niimerosis, in medio 
niaculorum congestis, epidermide velatis, mature apertis, saepc 
confluentibus, nigris; conidiis ovoideis vel oblongo-ovoideis, 
apice rotundatis, basi attenuatis, subacutis, rectis vel curvatis, 
continuis, 20-25/x x 6-7/x, hyalinis. 

In folds vivis Lo^iicerae Periclypie?iz^ ^xo-pit Keswick (Cum- 
berland), July, 1913 (per Miss B. O’Loiighlin), 


PLEOSPORA HEPATICOLA. SP. NOV. 

By W, Watson, BSc, 

During the examination of some liverworts in the field, a 
number of small black bodies were noticed on the leaves. On 
examining the material under the microscope the black bodies 
were seen to- be the perithecia of a pyrenomycetoiis fungus, and 
as I was unable to find any described species which corresponded 
to it, Mr. A. D. Cotton of Kew very kindly examined the material 
and looked up the literature on the subject. He confirms my 
opinion that the species is a new one and places it near Pleo~ 
spot a muscicola Cke. & Mass, found on Brymn pendtdnm at 
Dumb-bell Bay, 82® N. The spore-measurements of this species 
as given in Grevillea XVII, p. 76 (i88g), are not quite correct. 
The original material in the Kew Herbarium shows that the 
spores are i8-20x8-9/x, blunt at both ends and decidedly con- 
stricted. The new species differs from it in the paler, more 
pointed and non -constricted spores, as vrell as in other minor 
characters. The diagnosis is as under. 

Pleospora hepaticola n. sp. 

Peritheciis sphaeroideis, baud 0*5 mm. latis, breve papillatis, 
nigris, subnitidis ; ascis clavatis, octosporis, manifeste stipitatis * 
sporidiis distichis, ellipsoideis, medio non constrictis, uno apice 
acutis, 5“7 septato-muralibus, primo sine colore, postea fuligineis, 
20-28 X 8-9/x; mucilaginibus iodo rubescentibus. 

Ad folia Lopkocoieae hetcrophyllae, Dittisham, Devon, Febr., 

1914- 
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A NEW VARIETY OF SEPEDONIUM 
MUCORINUM HARZ. 

SEPEDONIUM MUCORINUM HARZ. VAR. BOTRYOIDES. 

By Jessie S. Bayliss Elliott, DSc. Birm., B.Sc. Lond. 
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idiophores branched at the apex with the conidia appearing in 
clusters of nine or morei hence the name 5. mumrimm var. 
botryoides. 

'Sefedonmm mticorinum Harz, 

Mycelium delicate, branched, hair-like, creeping ; fertile 
hyphae simple, short, ascending; conidia solitary or in threes, 
globose, at first smooth, then evenly muriculate, hyaline, then 
rosy or somewhat brownish, 17-18/x in diameter, on various 
Mucors, Germany, Austria. 

Sef edonium mucorinum Harz, vdj, botry aides. 

Mycelium delicate, branched, hair-like, creeping ; conidio- 
phores ascending, long, branched near the apex, rarely simple; 
conidia in clusters of nine or more, arranged in threes at the end 
of each branchlet, rarely solitary, globose, at first smooth, then 
evenly warted, hyaline then pale buif, 

In soil containing decaying animal matter. 

Mycelio tenero, ramoso, capillaceo, decumbente, conidiophoris 
adscendentibus, longis, apicem versus ramosis, rare simplicibus, 
conidiis nonis vel pluribus agglomeratis, ternis in ramulis, ter- 
minalibus digestis, raro solitariis, globosis, prime levibus dein 
aequaliter verrucosis, hyalinis, deinde subochraceis. 

In terra pingui. 

EXPLANATION OF PLATE 7. 

Growing margin of a culture showing round swellings, 
^ 93 - 

-Small swellings, x 504. 

Fertile hyphae showing clusters of conidia and anasto- 
mosing hyphae, X 93. 

-Conidia from a nearly exhausted culture, x 800. 
-Young conidiophores and young smooth conidia, x 800, 
Older conidiophores and conidia with very rough sur- 
face, X 800. 

-Large clusters of conidia, x 800. 

Germinating conidia showing anastomosing germ tubes, 
X 800. 

-Mature conidia, X 800. 


Fig. I.- 

Fig. 2.- 
Fig, 3‘- 

Fig. 4.- 
Fig. 5 - 
Fig 6.~ 

Fig, 7.-- 
Fig. 8- 

Fig. 9.- 
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ON THE PRODUCTION OF IMPERFECTLY 
DEVELOPED SPORES IN THE AGARICACEAE. 

By A, D, Cotton, FXS. 

In practically all groups of Fungi except the Hymenomycetes, 
the size and shape of the spore is an important item in the diag- 
nosis of the species. In the Hymenomycetes, however, specially 
in the Agaricaceae, the spore has never been given a prominent 
place. This is no doubt largely due to the fact that most species 
possess good field characters, and being in the main macroscopic 
plants, resource to the microscope is unnecessary. But there is 
an idea prevalent (which to a certain extent is supported by the 
literature) that the spores vary more in this group than in others, 
and, that for this reason, they are almost useless for systematic 
purposes. It is true that in certain genera they are of little value 
(for the reason that they are practically uniform in all the species), 
hut in others they afford a most useful supplementary character, 
and there is no evidence whatever to show that these bodies, so 
valuable in other groups of fungi, are less constant in the Agari- 
caceae. 

The ordinary precautions necessary when examining external 
morphological characters are just as needful when microscopic 
features are in question. As pointed out on p. 231, care must be 
exercised to select good average spores, and also those that have 
reached maturity. In addition, it is important to remember the 
possible existence of characteristic variability, i.e., that vari- 
ability may be a feature characteristic of the species in question. 

The presence of ill-nourished spores was also alluded to. It 
appears unlikely that such spores are frequent in nature, but 
under certain artificial conditions, a whole crop may be produced 
which if not recognised as abnormal would convey a totally 
wrong impression. Since no account of spores of this type has, 
as far as I know, been published, the following details may be of 
interest. 

The point came to light last season during an examination of 
Falkland Island material of Strofharia semiglobata. The 
question was raised as to whether the first shed spores from a 
given pileus differed at all from those which were liberated later. 
To determine this a succession of spore-casts was prepared from 
English specimens. Vigorous young sporophores of 5 . semi- 
globata were used, and the pilei set on white paper in the ordin- 
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ary way, covered with small glasses, and shifted every hour to a 
fresh position. The experiments were carried out in the Kew 
Herbarium and during the summer months, that is, in a fairly drj' 
warm atmosphere. The spores fell copiously during the lirsl 
day, and also during the night. By the morning the pilci were 
somewhat shrivelled, but a series of spore-casts was obtained 
during the second day, shifting being done in this case about 
every two hours. During the second night spores continued to 
fall, but by the morning the majority of tlie pilei had dried up 
too much to be of further use. Microscopic examination of the 
spores gave a rather startling result. Whilst those of the first day 
measured 18-20 xg-io^ and were a deep purple black, those de- 
posited on the morning of the third day were not more than two- 
thirds of the original size and much paler in colour. The inter- 
vening spore-casts showed a gradual diminution in size, though 
this was not noticeable during the first few hours. The figures 
for one example were as under, the average measurement, as 
nearly as possible, of the spores being calculated. 

1st hour i8x lOfA 36th hour 14x8/1 

13th hour ... 16 X 9/1 48th hour 13x8/1 

23rd hour .... 15 X 9/1 83rd hour 12x7/1 

This experiment was repeated several times, and always gave 
similar results though the reduction in spore-size was not quite 
so great in most cases. Other species were tried, but as none 
had such large spores the results were not so striking, nor did the 
plants in all cases behave in quite the same way. 

At first these observations seemed to show that the last shed 
spores differed decidedly from the earliest and to afford an ex- 
planation of the discrepancies in handbooks, and even to provide 
an argument against their use. But further examination proved 
that the results obtained were artificial, and that in practice the 
danger is more apparent than real. It was found that when 
plants of .S. semiglobata grown under natural conditions were 
examined, old specimens showed spores that were of normal size, 
and in no case was there a crop of small spores. The explana- 
tion lies doubtless in the fact, that in the first case the pilei w^erc 
separated from the stalk, and the experiments performed in a dry 
warm atmosphere ; under these conditions spores continue to 
develop for two or three days, but are poorly nourished, and fall 
off without reaching the normal size. This conclusion was con- 
firmed by the following little experiment. 

Whole sporophores (pileus, stalk, and base) were collected and 
placed upright m large test tubes, supplied with a little water and 
stood out of doors in a damp shady position. In order to obtain 
spore-casts, each sporophore had a paper collar fixed beneath the 
gills. The plant could easily be taken out of the tubes by means 
of curved forceps, and the collars, which were changed daily, were 
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placed in position and removed by means of a lateral slit. Under 
the conditions of this experiment spores continued to fall for 
several days, ^usually five or six, occasionally ei^ht, or even nine. 
-An examination of the collars showed practically no difference in 
the size of the spores. After the fifth or sixth day the spores 
were few and slightly paler in colour, but the majority reached 
the normal dimensions, though several fell short. 

These observations, together with the examination of many 
o.d specimens, justify us in saying that the spores formed on the 
gill of 5 semiglobnia are practically uniform in size throughout 
the whole life of the plant. As there is no evidence which leads 
us to expect that this species differs from other Agarics, we may 
fairly infer that the above conclusion holds good generally and 
that, as long as mature spores are examined, the exact age of the 
specimen is not of great importance. No conditions comparable 
with the severance of the pileus from the stipe occur in nature 
(very rapid desiccation being perhaps the nearest to it) hence 
though a few ill grown spores will be found on almost every 
naturally grown specimen, the production of a crop of such snores 
IS probably unknown. ^ 


SOME NOTES ON THE GENERA OF THE 
THELEPHORACEAE. 

By E. M, Wakefield, F.LS. 

Historical Sketcfi. 

Some of the more conspicuous species of tlie group of 
Basidiomycetes known as Thelephoraceae were among the 
earliest fungi to be studied. Micheli in 1729 describes and 
figures a Stereum-like plant, which has been referred to 
Hymenochaete rubiginosa, and also several resupinate species, 
one of which (“ Agaricum lichenis facie, caeruieum ^’) was in all 
probability Corticium caeruleum. 

Scattered descriptions of species occur in subsequent works, 
and the name Thelephora, attributed by Fries to Ehrhardt, 
who distributed Thelefhom terrestris in his ‘‘ Plantae Crypto- 
gamae Exsiccatae,'^ No. 178, appears to have been first defined 
by Willdenow (1787) as “ Fungus inferne papillas loco 
foraminum vel lamellarum proferens.'V Willdenow included 
under this name three species, one of which is hirsuta (now 
Stereum), and the others apparently true Thelephoras. Will- 
denow listed eighteen genera, beginning with the larger pileate 
forms, and ending with forms with closed fruit bodies, as 
Lycoperdon, Sphaeria, Mucor, etc. The first attempt to 
arrange the fungi in a system expressing their natural affinities, 
however, was made by Persoon in his “ Tentamen Dispositionis 
Methodicae Fungorum” (1797)- Here the genera Stereum and 
Corticium (established by him in 1796 on the basis of habit) 
appear with Tremella in a section of his order “ Hymenothe- 
cium,'' characterised by a fleshy receptacle bearing the 
‘‘thecae'' (spore-bearing organs) superficially, and including 
therefore besides Hymenomycetes as at present defined, Dis- 
comycetes, Puccinia, and some Hyphomycetes. 

In his more important “ Synopsis" (1801) he included in the 
section “ Gymnodermata " of Hymenothecii the genera Thele- 
phora and Merisma, and united Tremella with the Discomy- 
cetes. Merisma was a form-genus established for branched or 
encrusting forms — as Thelephora penicillata. The genus 
Thelephora was here subdivided into Craterella, Stereum, and 
Corticium, according to habit, and the names therefore are not 
used in the same sense as they were afterwards used by Fries. 
Craterella was used for stipitate forms Stereum for dimidiate 
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forms, including species of Tlielepliora, Stereurn, and Hymcno- 
chaetc, while Corticium comprised resupinate forms. 

It is interesting to note that as early as 1796 Persoon 
observed the arrangement of the spores in fours in Corticium 
caesimnC where they are very conspicuous on account of their 
dark colour against the greyish tissue. He remarks with regard 
to this species* — '' Sporae in hac specei eleganter quaternatim 
dispositae, uti hoc in nonnulHs Agaricis fimetariis obtinetf’ 
The meaning of this arrangement, howwer, was very far 
from being understood. At that time it was thought that the 
spores of all these genera were developed in “ thecae 'f (or asci), 
and Link and Nees give figures of these thecae in species of 
Coprinus and Thelephora, from which it is evident that they 
supposed the “ quaternary arrangement of the spores to be 
due to the occurrence of the thecae in groups of four. It was 
not until 1837 that the true significance of the arrangement 
was understood. 

In 1809 Link adopted the genera Thelephora, Stereurn, and 
Merisma, rejecting Persoon^s Corticium on the ground that the 
resupinate habit was not sufficient distinction, and that many 
species of Corticium might be the early stages of other fungi. 
His Stereurn, curiously, is confined to species with setulose 
hymenium (now Hymenochaete), but his explanation of the 
setae as the projecting apices of the thecae was due to the pre- 
vailing error as to the nature of the hymenium. 

In the first volume of his ‘' Systema Mycologicum (1821) 
FTies constituted the class Hymenomycetes for genera with 
“ hymenium nudum/' including in it Discomycetes as well as 
Plymenomycetes proper. Under the group ‘"Pileati” he 
adopted the name Thelephora for all species hitherto known, 
using as subgenera only the names Stereurn (in the sense of 
Link), Phylacteria (for resupinate species with coloured spores 
arranged in fours), Himantia, and Leiostroma (based on 
texture). 

In the ‘‘ Systema Orbis Vegetabilis " (1825) Fries distinguished 
under Pileati the group Auricularini, to include Thelephora, 
Auricularia, Phlebia, Coniophora (established by De Candolle 
for C, membranaceay with a powdery layer of brownish spores) 
and Stereurn (of Link). The genus Thelephora is here used 
for species having dark spores arranged in groups of four, 
while Coniophora is defined practically as at present, with 
ochraceous or subferruginous spores. Fries seems to have had 
great difficulty in arriving at any clear conception of the 
group, since he changed his definitions so many times. He 
himself described the old genus Thelephora as an ''Augean 
stable,” into which all kinds of " offscourings ” were liable to 
be thrown. 


In his ** Genera Hymenomycetum ” (1836) lie again took up 
the genera wStereuni and Corticium in addition to Fhclcphora, 
and also included Hypochnus and KneifBa in the Auricularini. 
The names Stereuin and Corticium, however, arc liere not used in 
quite the same sense as by Persoon and Link. Stereuni includes 
species with both velvety and smooth hymenium, and is cliarao 
terised by the hymenial surface being coriaceous, and remain- 
ing unchanged when dry, whereas that of Corticium is said to 
be soft and waxy when fresh, becoming cracked when dry. 

The work of Leveille and Berkeley resulted in the under- 
standing of the true nature of the hymenium in the Basidiomy- 
cetes, and paved the way for a more natural classification. 
Leveille in 1837 divided the old group Hymenothecii of Persoon, 
or Hymenomycetes of Fries, into Basidiospori or Hymeno- 
mycetes proper, and Thecosgpri (Ascomycetes). Leveille was 
also the first to understand the true nature of the setae in cer- 
tain species of Stereum, which he separated off as tlie genus 
liymenochaete. His conception of the genus, according to the 
list given, included species with both hyaline and coloured setae 
and cystidia, and Berkeley seems to have been the first to 
restrict the name to its present use, namely for those species with 
coloured setae only. 

After Tulasne Had shown in 1853 the very different structure 
of the hymenium in the TremelHneae and Dacryomyceteae, 
these were removed from the neighbourhood of the Thele- 
phoreae, but Auricularia was included in the group until the 
time of Brefeld (1888), although de Bary showed in 186C 
that the basidia of this genus are transversely septate, and 
Tulasne in 1872 suggested that it formed a third type in the 
Tremellini. 

In Fries’ “ Hymenomycetes Europaei ” (1S74), besides Auricu- 
laria, the genera Craterellus, Thelephora, Stereum, Corticium, 
and Cyphella were included in the group Thelephorei. Cor- 
ticium was defined as in the Genera Hymenomycetum,” with 
Flypochnus and Coniophora as subgenera, and Stereum was 
distinguished from Thelephora by the possession of a distinct 
intermediate fibrillose layer. Leveille’s genus Hymenochaete 
was rejected and the species included under Stereum. Cooke, 
however, reinstated the genus, and in 1878 constituted the 
genus Peniophora for species previously included under 
Corticium, which possess a certain type of hyaline cys- 
tidium, to which he gave the name of metuloid.” Cooke’s 
genus is a very useful one, and has been very generally 
adopted. Recently, however, its meaning has been extended 
to include forms with very different cystidia and different 
habit from the species known to Cooke, with the result that 
the genus appears somewhat artificial. 
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An advance in the study of the Ihelephoreae was made by 
Masscc m his Monograph (1888-90), where he adopted the 
characters of spores and cystidia as his chief distinguishing 
leatuies. More recent investigations have confirmed the im- 
portance of microscopic characters in this group, and the greater 
attention paid to such characters of late years has. resulted in 
considerable modifications as to species and genera. 

The group as defined in Saccardo’s Sylloge, Vol. VI., is 
^arcely a natural one, as was pointed out by Mr. Cotton.* 
Other systems have been proposed, but none has been generally 
adopted. Patouillard in 1887 divided the Thelephoreae prim- 
arily according to the colour of the spores, but still kept the 
group as a whole intact, though he departed from the usual cus- 
tom in his usage of some of the generic names. In his “ Essai 
Taxonomique ” (1900), however, besides the separation of Exo- 
basidium and Cyphella and its allies the genera Phylacteria (== 

I helephora auett.) and 1 omentella are widely separated and 
placed with the Hydneae, while Hymenochaete is united with 
tlie^ section Igniarius of Fomes, in which similar setae occur. 
Ouelet also included Thelephora and Kneiifia with the Hydneae 
Maire m 1902 divided his Autobasidiomycetes (Homobasidii) 
into two groups--(i) Protohymenii, with the single species 
I niLLemtnia comedens {^Corticimn coniedens Fn) characterised 
by possessing an “ irregular ” hymenium with very large basidia 
analogous to the hymenium of the Tremellineae, instead of a 
regular close hymenium as in other Autobasidiomycetes • (d) 
Euhymenii, with four orders— Cantharellineae, Polyporineae 
Agariciimae, and Lycoperdineae. With regard to resupinate 
genera Peniophoraceae (including Stereum) and Phylacteriaceae 
(1 helephora) are given as sections of Cantharellineae,, . while 

r Kneiffia form the section Corticieae 

of Polyporineae. 

None of these systems is satisfactory, since the undue 
emphasis given to one character or set of characters tends to 
separate genera that in other respects appear to be closely 
allied. It is impossible to make a wide distinction between 
Peniophora and Corticium, since all transitional forms occur 
and some species of Peniophora, as F. zHCdTTicitciy may some- 
times occur without a trace of the characteristic Peniophora 
cystidia. Similarly it appears unnatural to separate Hymeno- 
chaete widely from Stereum, or both from, the neighbourhood 
of Peniophora. Species of Stereum (now often separated as a 
genus Lloydella) occur with hyaline cystidia like those of Penio- 
phora and Peniophoras such as P. laevigata with brownish cys- 
tidia connect Peniophora with Stereum and Hymenochaete. 

* Trans. Brit. Mycol. Soc. 1911, p. 337. 


RECENT WORK. 

: Until , our knowledge-,, of the species i,ncluded in the group 

is more complete, it is doubtful whether any more satisfactory 
system of arrangement can be devised. The most valuable of 
the more recent work has been in the direction of separating 
out a number of heterogeneous species and genera formerly 
included, especially under Corticium, a genus which perhaps 
even now may well answer to Fries^ description of Thelephora, 
since it is little more than a dumping-ground for species that 
cannot be included elsewhere. 

As far back as 1872 Tulasne pointed out that Coriicium in- 
emsians Pers. helephora sebacea Pers.) has septate basidia, 
somewhat like those of Tremella, and made it the type of a 
new genus Sebacina, allied to the Thelephoreae in habit and 
to the Tremellineae in the structure of its basidia. He was in 
error, however, in attributing Thelefhora caesia to the same 
genus. Closely allied to Sebacina is a plant de.scribed by 
Bresadola as Eichlenella Kmetii (which is the same as Radu- 
lum deglubens B.).* It is a somewhat uncommon plant in 
Britain, and as far as I have been able to ascertain has been 
the basis of British records of Stereum rufimt. The true 
5 . rii flint Fr. is a very different plant E. Kmetii also 
determined by Berkeley as C. confiuens Fr., a fact which was the 
origin of the very large spore-measurements given for that plant 
in Massee^s ''British Fungus-Flora.^^ 

Tulasne also described a plant, wrongly identified as Cor- 
ticium incarnatum (finicola)^ which formed the type of the 
genus Tulasnella of Schroeter (=Pachysterigma Brel ; =Pro- 
totremella Pat). This is a peculiar genus, of which several 
species have been described, having globose basidia approaching 
in form those of Tremella or Sebacina, but imseptate, and 
bearing four large swollen sterigmata which themselves re- 
semble spores, and were so regarded by Juel (1897). The genus 
is sometimes included in Thelephoreae, and sometimes in a 
separate group more nearly related to the Tremellineae. It 
differs widely from all other Thelephoreae, but the species 
require further investigation. Species of Tulasnella cer- 
tainly occur in Britain,* I have twice received specimens 
which undoubtedly belonged to this genus, but in too poor a 
state for identification. 

Another genus, species of which were formerly included 
under Corticium and Hypochnus, is that for which Patouillard 
in 1887 adopted the name Tomentella, which was applied by 
Persoon as a subgenus for the two species C. ferrugineum 
and chalybaetmi. In the sense of Patouillard it includes 

* C/. Lloyd, Letter No. 45, Note 79, 1913. 
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rcsiipinalc Hymeiioniycetes with loosely woven liyphae and 
brown erhinuiate spores, and constitutes a very natural genus, 
related to 'ilielephora and also to certain Hydneae. By some 
in\Tologists, however, the meaning has been extended to include 
species with hyaline echinulate spores, which in other respects 
do not appear to be related to the true Tomentellas. Hypochnus 
as limited by Karsten is a synonym of Tomentella. Fries’ 
Hypochnus, based only on the loose texture does not appear to 
be a good genus, some species being Tomentellas, and others 
(the hyaline-spored sjDecies) being not sufficiently marked off 
from Corticium. 

Aleurodiscus constituted by Rabenhorst in 1874 
6'. amorph?an; •di.nd is a well-marked genus of peculiar 
hymenial structure, sharply marked off from other Corticieae. 
and perhaps better included near Cyphella as Patouillard sug- 
gests. It has been studied by von Hohnel and Litschauer (1907). 

Several other genera have been proposed from time to time, 
the value of which requires investigation. One which has 
recently come into very general use is the genus Gloeocystidium 
Karst, applied to species of Corticium having, more or less 
embedded in the tissues, special swollen structures of the 
nature of laticiferous hyphae, such as occur in Russula, etc. 
A corresponding genus, Gloeopeniophora has been proposed 
for species of Peniophora with similar structures. Such tissue 
however, is of such general occurrence among Basidiomycetes. 
that it is very doubtful if its presence in this group should be 
regarded as a generic character. The question as to the func- 
tion of these structures and the nature of the cell-contents is 
one of the interesting problems which arise in connection with 
the Thelephoreae. 

Other proposed generic names, the value of which is doubt- 
ful, are Coniophorella, Hypochnella, Dendrothele, Epithele, 
Asterostroma, Aldridgea, etc., based on the occurrence in the 
hymenium of outgrowths or cystidia of various forms, or 
on the consistency of the tissue. One confusing factor in 
the systematic study of these plants, which has not yet been 
fully recognised, is their tendency to polymorphism. This 
variability has been shown especially by Brinkmann (1909 and 
1913) and by Bourdot and Galzin (1911-12). As an instance 
may be cited Corticium lividmn Fr. (in Hymenomycetes de 
France of Bourdot and Galzin, 1911), which may occur in 
three forms, namely, (i) as a typical Corticium, (2) with an 
irregular hymenium simulating an Odontia, and (3) with a 
rugulose hymenium as in Phlebia { — Pklebia livida Bres,). The 
second form was determined by Berkeley (probably correctly) as 
Grandinia ocdlata Fr, Similarly Peniophora incarnata when 
growing on Carpinus often assumes the habit of Corticium 
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comedens, and is then Raduium laetum Fr. The same species 
frequently occurs with no Peniophora cystidia, when it could 
quite well be placed in Cortidum. The careful study of species 
in tlie living’ state will probably reveal many cases of this kind, 
and is the only hope of substituting a better understanding for 
the confusion that has hitherto reigned. 


NEW AND RARE BRITISH FUNGI. 

By Carleton Rea, MA, 

With Plates 8 and g. 

Lefiota helveola Bres. Fung. Triden. I, 15, t. XVI. f, 2 and see 
plate 8. 

Pileus r5-3 cm. wide, fleshy, convex then expanded, some- 
what umbonate, scaly, madder- brown. Stem 2-4 cm. long, 3-7 
mm. thick, fistulose, equal, fibril loso-tomentose, of the same 
colour as the f ileus; ring distant, fugacious, whitish. Gills 
4-5 mm. wide, free, crowded, creamy white, edge fimbriate, 
ventricose. Flesh white, becoming reddish when dry. Smell 
and taste none, poisonous. Spores white, hyaline, elliptical or 
subreni form, 6-10 X 4-6/A. 

Amongst short grass, Grange Park, Swarraton, Hampshire, 
2nd October, 1913, C R. 

Easily known amongst the smaller species of Quelet^s 
Squamosae section of Lefiota by the madder-brown squamules 
on the pileus. 

Tricholo 7 na irinuni Fr. Hym. Eur. 72; Quel. FI. Myc. 270 and 
see plate 8. 

Pileus 5-12 cm. wide, convex then plane, obtuse, moist, 
glabrous, sometimes obscurely virgate, pale flesh colour, margin 
incurved, fruinose and white. Flesh tinted pale pink then 
white. Stem 6-12 cm. long, 2-3 cm. thick, solid, subbiilbose, 
striate, paler in colour, pruinose and whitish at the apex. Gills 
narrow, 5-6 mm. wide, sinuato-adnate, crowded, pale ochre be- 
coming somewhat lurid with age. Smell very pleasant, accord- 
ing to Quelet suggesting the scent of his or Yiola. Spores 


white, hyaline, dirty pink or yellowish in the mass, elliptical, 

7- 9 X 4-5/a. 

Amongst grass, Grange Park, Swarraton, Hampshire 4th 
October, 1912, Rev. W. L. W. Eyre. 

Qu^let says that it resembles Hebeloma crusHdiniforme, 

Clitacybe (Scop.) Fr. Scop, Cam. 437 ; Fr. Hym. Eur. 85; 

Bull. Soc. Myc. Fr. V., 6. Agaricus viridis With. arr. 4, 198. 

Pileus 3-6 cm. wide, fleshy, convex then expanded, obtuse, 
glabrous, pale greenish blue; margin smooth. Stem 3-8 cm. 
long, 3”7 mm. thick, solid, firm, cylindrical, attenuated at the 
base, glabrous, whitish. Gills 5-6 mm, wide, thin, crowded, 
adnato-decurrent, white. Flesh white. Smell and taste of 
anise. Spores white, elliptical, 7-8 x 4-5/A, with a large central 
oil drop. 

Roadside, near Mar Lodge, Aberdeenshire, 30th September, 
1908, C. R. 

Distinguished from C, odora by the greener colour of the 
pileus, the white cylindrical stem attenuated at the base and 
the white, crowded gills. 

Clitocybe albocinerea Rea. See plate 8. 

Pileus 2-3 cm, latus, e convexo-umbiiicato expansus et 
cyathiformis, udus cinereo-fziscus dein expallens, sericeus, mar- 
gine involute. Stipes 5-6 cm. longus, 3-5 mm. crassus, aa^ualis, 
solidus, glaber, albuSy basi albotomentoso. Lamellae 1-2' mm. 
latae, angustae, decurrentes, albae, confertae. Caro alba, 
odore et sapor e grato. Sporae albae, hyalinae, ellipticae, 
minutae granulosae, 5-6 x 4 /a. 

In pascuis prope Swarraton, Hants. Legit W. L. W. Eyre, 

8- ix-i9i3. 

Easily known amongst the species of the Cyathiformes 
group of Clitocybe by the pure white gills, white solid stem, 
small punctate spores and pleasant smell. It has since been 
collected by Mr. W. B. Allen in Shropshire and by myself in 
Wyre Forest, Worcestershire. 

Laccaria nana Massee Kew Bull. No. 6 (1913) 195. 

Pileus somewhat fleshy, icm. wide, hemispherical becoming 
plane and concave, smooth, livid-cinnamon becoming paler, 
margin at first covered with white meal. Stem i cm. long, 
hollow, fibrillose, white. Gills rather distant, adnate, attenu- 
ated at the base, pale, at length white mealy. Spores globose, 
echinulate, hyaline, 15-16/A in diam. Basidia clavate, sterig- 
mata 2, 30-35 x 7-8/A. 

Scattered on naked soil under •‘•rees in Kew Gardens, 
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Distinguished from all known species by its small sire larw 
spores and even, glabrous pileus.” ’ ^ 

Collybta luteifoha Gillet. Tab. Anal. Hymen. 66. 

Readily distinguished from every other snecies of CnUfhij 
by the sulphur yellow gills and the^eddish ?aTand stern ' 

On the ground, Kew Gardens, Kew. Bull. No. 6, (1913) 196. 

Mycena^Seynii QuSL Soc. bot. XXIII, 351, t. 2, f. 9; FI. Myc. 

On rotting leaves. Naturalist, Jan. (1913) 24. 

'34 {==Mycena virens (Bull.) 
yuel. Trans. Brit. Myc. Socy. Ill, 125. P], ;). ^ ' 

^^Mulgrave Woods. Among moss. Naturalist, June (1913) 

Mycena mvea Qu 41 . Soc. bot. XXIII, t. 2, f. i j FI. Myc. 222. 

Shining white. Pileus sulcate, diaphanous. Stem pruinose 
base rather swollen, fibrillose. Gills uncinate. 

Naturalist, Jan. (1913) 24. 

jmr 7 /«««^Karst. [Fragm. Myc. Fenn. XXXII] Hedw. 

paflid^^ glabrous, livid or dingy 

rootiW ^J^-.Pojished, even, glabrous, base curved, 

^^Mulgrave Woods. On tree stump. Naturalist, June (1913) 

Omfhalia Kewense Massee. Kew. Bull. No. 6 (1913) 195. 

Pileus somewhat fleshy, cylindrically-campanulate mm 
high, very smooth, deeply sulcate, margin c?enate ochrLeTs 
becoming whitish. Stem 2-3 cm. long^ thin, rold Sllow 
ore or less flexuose, pale. Gills distant, membranaceous, sub- 
decurrent, edge entire, pale. Spores ellipsoid, hyaline 7 x cu 
Basidia subclavate, 28-32 x 6-7/1 ^'y-^nne, 7 x 5/1. 

Ga?deSs."°''" rhizomes in the Filmy Fern House. Kew 

Remarkable for the deeply grooved, elongated, cylindric- 
campanulate pileus. Allied to Omfhalia pkia Fr. ^ 
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Hygrophorus persicinus Beck. Zur Pilzflora Niederosterreichs 
IV. in Verhandl. der K. K. ZooL— Bot. Gesell, XXXVI. 
(1886) 470. 

Pileus conical then hemispherical, edge incurved, peach 
colour or somewhat orange, shining, even. Stem constricted 
below the gills, pale lilac-peach-colour, base yellowish. Gills 
thick, both ends narrowed, decurrent, edge very obtuse, 
fuscescent. Spores 15-20X5-6/X. 

On the ground among short, scanty grass in woodland. 
Naturalist, Jan. (1913) 24. 

Lactarius fiavidus Boud. Bull. Soc. Myc. Fr. Ill, 145. t. XIII, 
fig. I ; Boud. Icon. Mycol. IV, 24, t. 48 ; and see plate 9. 

Pileus 5-10 cm. wide, convex then expanded and slightly de- 
pressed at the centre which often remains umbonate, pale 
citron or sulphur yellow, obscurely zoned, firm, becoming 
stained with violet on injury or rubbing. Flesh white becom- 
ing quickly violet on exposure to the air. Stem 3-8 cm. long, 
1-2 cm. thick, more or less attenuated at the base, solid, spongy 
in the middle, whitish or yellowish, soon stained with violet on 
handling or other injury. Gills narrow, 4-6 mm. broad, 
yellowish, bruising violet on injury, crowded. Milk white, 
quickly turning violet on exposure to the air, acrid. Spores 
white, ovoid, verrucose, reticulate, 9-10X8-9/X. 

On the ground under Oaks and Nut bushes, Hen Wood, 
Herriard, Hampshire, 30th September, 1913, C. R. 

This species is easily distinguished from the darker coloured 
species Lactarius uvidus with somewhat similarly coloured milk 
by the citron yellow colour of all its parts which on the slightest 
injury or bruising give rise to a deep purple stain. 

Panus farinaceus (Schum.) Fr. Hym. Eur. 490. 

Pileus subcoriaceous, flpuous, 1-5-2 cm. wide, dusky cinna- 
mon, cuticle broken up into greyish-white scurf which falls 
away. Stem lateral, short, concolorous. Gills free, distinct, 
pale. 

Mulgrave Woods. On dead branch. Naturalist, June (1913) 

173- 

Inocybe violaceifolia Peck. 41 Rep. State Mus. 66. 

Pileus convex or almost plane, fibrillose, squamulose, grey, 
1-1-5 cm. Stem firm, solid, slender, fibrillose, whitish, 2-5 cm.’ 
long. Gills crowded, adnexed, pale violet then brownish cin- 
namon. Spores smooth, elliptical, Cystidia vcntri- 

cose, 50-60 X 12-16/i., fairly numerous. 
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Distinguished among species having the gills tinged lilac by 
the whitish stem. 

On the ground among moss. Naturalist, Jan. (1913) 24. 

Naucoria amarescens Quel. As. fr, 1882; Jur. I, t 7, f. 4; FL 
Myc. 87. 

Pileus campanulate, 3-4 cm. wide, finely wrinkled, then ex- 
coriated and cracked, moist; reddish brown^ then clay colour, 
margin slightly incurved. Flesh fissile, cream colour then red- 
dish, tasteless becoming very bitter. Stem fistulose, white or 
ochraceous cream then blackish bistre. Gills emarginate, 
adnate, ventricose, ochraceous cream colour then brown. Spores 
pruniform, q-ii/a long, oblong, brown. 

Luddenden Dean, near Halifax. Among grass. September 
1912, Nat Hist. Sec, Halifax Sci. Soc. Naturalist, June (1913) 

174- 

Psaliota Bernardii Quel. FL Myc. 73 ; Trans. Brit. Myc. Soc. 
Ill, 285. PL 14. 

In pasture, Cullingworth, near Keith ley, September, 1912. 
Naturalist, Jany. (1913) 24, 

Strofharia defilata (Pers.) Fr. Hym. Eur. 283. 

Pileus 3-12 cm. wide, compact, convex then plane, obtuse, 
smooth, glabrous, viscid^ yellowish-livid then tan. Stem 4-15 
cm. long, 5-13 mm. thick, white, solid, equal, clothed ivith 
white, revolute, squarrose scales below the large, distant ring. 
Flesh white. Gills 3-8 mm. wide, adnato-decurrent, at first 
white then becoming blackish. Spores brownish purple, ellip- 
tical, 7-8X4-5/X. 

Amongst straw refuse near a wheat rick, Swarraton, Hamp- 
shire, 17th November, 1913, Rev. W. L. W. Eyre. 

Easily known among the Viscipelles group of Strop haria by 
the white, revolute, squarrose scales on the stem below the ring. 

Dr. C. B. Plowright in Trans. Brit. Myc. Soc. I, 44, refers 
S. Percevali B. & Br. to this species, but there are so many 
points in which these two species differ that it seems impossible 
to assent to this. 

Trametes cinnabarina (Jacq.) Fr. Syst. Myc I, 371, sub Poly- 
poro; Hym. Eur. 583; Quel. FL Myc, 395 and see plate 9. 

Pileus dimidiate, 3-4 cm. across, 5-9 cm. vrido, bright reddish 
orange becoming darker with age, slightly pubescent at first 
then glabrous, corky, rugulose, indistinctly zoned* towards the 
margin. Pores 1-3 mm. long, orifice minute, round, pubescent, 
deep blood red. Flesh 1-2 cm. thick, pliant, Spores 

white, oblong, curved, 6x 2/x. 
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On a fallen Birch trunk, Murthly, Perthshire,- 13th July, 1913, 
Mr. Charles McIntosh. 

Easily known, among the Trametes having coloured flesh, by 
the vermilion orifices of the pores. 

Trametes sinuosa Quel. Fr. Syst. Myc. I, 381 ; Ic. t. 190, 
f . I ; Hym. Eur. 576; Quel. Jura 346, sub Polyporo; Quel. 
FI. Myc. 371 and see plate 10. 

Resupinate, broadly effused, from 3-6 cm. and more, pure 
white becoming yellowish with age, furnished with long, white, 
stringlike, mycelial rhizoids on the underside. Pores 2-3 mm. 
long, orifice large, irregularly tor^i, often daedaliform 

ot sistotremiform, pruinose. Smell very pleasant like Liquorice 
according to Fries and Balsam according to Quelet. Spores 
white, elliptical, 5-6 x 3-4/^, with a large central gutta. 

Attached to Ivy trailing on the ground in a shrubbery at 
Henley-on-Thames, Oxfordshire, 29th October, 1913, Mr. F. T. 
Brooks. 

Characterized by the very irregular, intricate mouths of the 
pores, the mycelial rhizoids on the underside, and the very 
sweet smell. 

Hydmim fuscoatrum Fr. Syst. Myc. I, 416; Hym. Eur. 612. 

Subiculum widely effused, forming a thin crust, at first glau- 
cous and flocculoso-pruinose, then becoming glabrous and fer- 
ruginous fuscous. Spines short, 1-2 mm. long, conico subulate, 
fawn colour becoming blackish. Spores white, hyaline, 
punctate, round, 4-4* 5 jut in diam. 

On dead Birch trunks, Swarraton, Hampshire, ist March, 
1913, Rev. W. L. W. Eyre. 

Comophora Bourdotii Bres. in Ann. Myc. VI (1908) 45. 

Forming rather large, smooth patches on bark. Hymenium 
umber, margin broad, white, delicately fimbriate. 

Readily recognised by the large, brown, navicular or sub- 
fusiform spores, 17-23 X 6-9 /a. These measurements taken from 
the Haslemere specimen, are slightly larger than those given in 
the original description. Possibly the same as C. fusispora 
(Cke. & Ellis) Cke. 

Miss E. M. Wakefield kindly determined the specimen and 
furnished me with the above description. 

Hymenochaete Mougeotii (Fr.) Cke. Fr. Hym. Eur. 654 sub 
Corticio; Quel. FI. Myc. 16, sub Stereo; Cke. in Grevillea 
VIII, (iSSo) 147; and see plate 9. 

Waxy then rigid. Pileus effuso-reflexed, rusty brown, finely 
tomentose, silky and reddish-brown at the margin. Hymenium^ 








Under side. 


Photogp. F, T. Brooks. 


West, Newman 
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tubercular or granular, pruinosely pubescent, deep red, velvety 
with red setae 30-60/A long, by 5-8ju, wide at the base, apex hyaline 
and white. Spores white/ cylmdrically-ellipsoid 5-7 x 2|Jt. 

. , On , a dead branch ^ of Picea excelsa, Felbrigg Woods, near 
Cromer, Norfolk, 24th August, 1913, Miss Violet Rea. 

Easily known amongst the British species of Hyme7iocha€ie 
by the deep red colour of the hymenium and the red setae with 
hyaline tips. I am much indebted to Miss E. M. Wakefield for 
kind assistance in determining this species. 

Peniophora Ion gis fora (Pat.) v. Hrihn. Bres. Fungi 

Poion. 105. Bull. Soc. Myc. Fr. XXVIII (1912) 392. 

A very marked species with the habit of a Hypocknus and 
differing from all other Peniophoras in its long, very slender 
spores, 12-17 X 2-2*5/x. 

Kew. Bull. No. 6, (1913) 197. 

T omentella ferrugtnea Schroet Crypt. Flo. v, Schles. I, 419. 

Effused, thin, loosely felted, deep rust-brown. Basal hyphae 
creeping, dark brown with a purple tinge, S-8/x wide, septa with 
clamp connections; basidia and subhymenial hyphae yellow- 
brown, basidia iOju- wide, sterigmata 4, curved, S-pft. long x i‘ 5 ~ 2 fi 
at base; spores bright yellow-brown, globose, 8-1 op diam. with 
numerous hyaline spines.^ ^ 

Mulgrave Woods. On decaying wood, bark, &c. Naturalist, 
June (1913) 174. 

Ustilago Yaillaniii Tub Mem. s.l Ustil. 90. t. Ill, fig. 15-19 in 
Annales d. sc. nat III. Ser. 7, Bd. 

Spores variable in form and size, roundish, angular or 
elongate, 7-i2p in diam., and up to i6p in length, bright 
yellowish brown, transparent, papillate. In the anthers and 
ovaries of Gagea lutea, Scilla bifolia and Muscari comosum. 

In the anthers of ChiQnodoxa sardensis, growing in the 
garden at St. Audrey's, Priory Road, Malvern, 3rd April, 1913. 
Mr. Norman G. Hadden. 

Cordyceps myrmecophila Cesati. In Kl. Herb. Myc. 1033, et in 
Comm. Critt, It. I, 61, t. IV, f. 2; Nyl. Obs. Pez. 88, t. 11 , 
f. 4 Sacc. Syll. II, 566 (1883); Torruhta myrmecophila 
(Ces.) Tub cixp. Ill, 19. 

'' Stroma solitary ; the portion of the club bearing perithecia, 
ovoid, 1*3 mm. long, 0*7 mm. thick, stem filiform, ochraceous 
white, almost 2 cm. long, 0*2 mm. thick. Asci cylindrical, ver- 
miform, 300 x6-7p; spores filiform, as long as the ascus, soon 
breaking up into numerous fusiform? or fusiform-cylindrical, 
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uncoloured joints, 7-11X T-2/A. Paraphyses none. Hab. On 
dead bodies of Myrmica (Formica) rufa, more rarely on 
Ichneumon and Coleoptera, in Italy, Finland, Britain, North 
America, Ceylon, Sarawak Borneo.” 

I am much indebted to Mr. J. Ramsbottom for kindly supply- 
ing me with the above definition of this species from Saccardo. 
Tihe meagre description of this species set out in Cooke’s Hand- 
book II, 771. under Torriibia myrmecop/iiia Tub merely incor- 
porates the diagnosis given by Berkeley and Broome in Ann. 
Nat. Hist. no. 591, founded on a single specimen collected at 
Leigh Wood, Bristol. The description is quite inadequate 
and would enable no one to reidentify this species. Mr, Rams- 
bottom informs me that there is a specimen in the Phillips 
Herbarium lafjclled T orrtd)ia myrmecophilaTiil,^ Trefoin, North 
Wales, May, 1874. Two specimens of this somewhat rare 
species were found at our vSpring Foray in the Torrent Walk 
at Dolgelley on the loth May, 1913, on a dead Dipteron. These 
agree well with the above description ; Asci cylindrical slightly 
tapering towards the base, 260-300 x 5-6]^, spores filiform, 
250-260x2//-, oozing out in long curved tendrils from the 
mouths of the perithecia and soon breaking up into twenty 
fusiform sporidia, I i-i 2 x 2 /Jt- each. 

Melanospora Zobelii (Cda.) Fckl. Symbolae 127; Ceratostoma 
Zobelii Berk. Outl. 402; Cke’s Handb. II, 926. 

Perithecia gregarious, superficial, globose, transparent, yel- 
lowish, 260-3601X in diam,, ostiolum short, papillate, fringed at 
the apex; asci broad, sessile, 8-spored, 50-60 x 28-3 5/x. Spores 
clustered, elliptical, somewhat pointed at both ends, unequal- 
sided, brown 25-30 x 12-15/x. 

On the hy^menium of Sepzdtaria arentcola (Lev.) Mass. 
Wallasey Sandhills, 25th November, 1913, Dr. J. W. Ellis. 

Morchella rotimda (Pers.) Boud. Pers. Syn. 6 ig; Fr. Syst. Myc. 
II, 7; Boud. Mor. Fr. Bull, Soc. Myc. XIII, (1897), 

Icon. Myc. IV. 100, t. 195. 

Pileus ovate, or oblong, rarely slightly conical, adnate to the 
stem, very variable in colour but generally ochraceous yellow; 
primary ribs slightly sinuous, inclosing large, irregularly 
rounded, fiexuose pits, wrinkled in the interior. Stem slightly 
furfuraceous, paler, thickened and grooved at the base. Para- 
physes thick, septate, branched, generally shorter than the asci, 
scarcely thickened at the apex. Asci hyaline, 8-spored, 
cylindrical, attenuated at the base, 350-400 x 20-22/x. Spores 
bright ochraceous in the mass,, elliptical, 20-23 x 12-13/x. 

On the ground, Mr. Stretton^s Garden, Sansome Street, Wor- 
cester, 6th May, 1905. 
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Characterized by the broad. alveolar pits and bright yellowish 
spores when deposited 'in the ^ mass. .. 
var. cinerea Bond. 

Pi lens greyish, stem whitish. 

Near Cork, 14th April, 1906. 

Morchella vulgaris (Pers.) Bond. Pers. S}il 619; Bond. !VIor. 

Fr. Bull. Soc. Myc. XIII. (1897), 139; Icon. Myc IV. 104, 
■ ■ t 20:2. 

Pileus oval or oblong, very rarely round, blackish or greyish 
black, rarely ash coloured or whitish, adnate to the stem. 
Pits very irregular, often anastomosing and becoming crowded 
and cerebriform, primary ribs thick, paler, often ferruginous in 
colour becoming confluent and projecting into the pits. Stem 
whitish ochre becoming paler when dry, glabrous or very 
slightly furfuraceous, swollen and sulcate at tlie base. Para» 
physes fuliginous, septate, not or slightly thickened at the 
paler apex. Asci cylindrical, 8-spored, often immature, 
300-350 X 1 5“20/c Spores elliptical, ochraceous in the mass, 
I 8-20 X IO-I2/X. 

On the ground, Mr. Walter Wood's garden, Infirmary Walk, 
Worcester, 27th April, 1907. 

Characterized by the fuliginous paraphyses, the dark colour 
of the pileus and the very irregular, elongated, aveolar pits 
with transverse ribs. 

Morchella horlensis Boud. Mor. Fr. Bull. Soc. Myc. XIII, 
(1897), ^45 J Icon. Myc. IV., 105, pi. 204. 

Pileus oval, browm, adnate to the stem and having a slight 
groove near the stem which is occasionally imperceptible, 
longitudinal ribs simple or divided, a little paler in colour, 
fusiform, elongate, anastomosing and inclosing numerous 
crowded, concolourous pits, margin of the ribs sterile. Stem 
yellowish white, furfuraceous at the apex and at the swollen, 
sulcate base. Paraphyses branched, very slightly coloured, 
septate, fusiformly thickened at the apex. Asci cylindrical, 
8"Spored, scarcely attenuated at the base, 350-400 x 25-28/x. 
Spores large, elliptical, 25-30 x i 6-1 8 /a. 

On the ground, Nottingham, 36th April, 1907. 

Distinguished from Morchella vulgaris by its smaller size, 
brown colour, smaller more crowded pits whth thinner, deeper, 
less prominent ribs and the fusiform apices of the paraphyses. 

Aleuria umbrina 'Bond: In Cke. Mycogr. fig. 378; Boud. Hist, 
et class.' Disc. 46; Boud. Icon. Mycol. IV., 152, t 279; non 
Pers. Obs. II, 77- 

Large, 2-8 cm. across, often caespitose, cup-shaped, fuli- 
ginous, greyish white on the outside and densely furfuraceous. 



Ascophore fairly thick, fragile, fur furaceotis and dentate at 
the margin; disc dark fuliginous when moist, more or less 
undulate, whitish on the exterior and tinted with the coloured 
meal. Paraphyses slightly club shaped, 7-8 /a thick at the apex, 
hyaline or slightly coloured. Asci cylindrical, slightly attenu- 
ated at the base, 8-spored, turning blue with iodine, 280-3 lox 
I3-I4JJ,. Spores elliptic-oblong, white, verrucose, 17-20 x7~9/x. 

On charcoal heaps, Eymore Wood, Worcestershire, 29th May, 
1913, C. R. 

Sepultaria tenuis (Fckl.) Cke. Fckl. Symb. Myc. 322; Bond. 
Icon. Mycol. IV., 203, t. 362. 

Ascophore small, 1-1*5 across, at first cup-shaped, then 
soon convex and torn up into many round lobes, caused by the 
growth of the asci which distend the hymenium and make the 
margin swell out in roundish segments ; disc greyish white or 
glaucous, pale on the outside and covered with fasciculate, 
long, flexuose, brown, septate, hairs. Paraphyses uncoloured, 
stouter, septate, not or slightly thickened at the apex, filled with 
colourless granules. Asci fairly large, not becoming blue with 
iodine, scarcely attenuated at the base, 210-240x20-22^^1. 
Spores white, elliptical, having a large, central, slightly 
yellowish oil drop, sometimes divided up into two and accom- 
panied with smaller granules at each end, 20-26 x 1 3-1 5/i.. 

Amongst moss in a beech wood near Cambridge, loth Novr., 
1913, Mr. F. T. Brooks. 

Characterized by its size and the swelling up of the 

margin of the ascophore into lobes, 

SphaeridioboluS Boud. Bull. Soc. Myc. Fr. I, 108; Hist, et 
class. Disc. 73. 

This genus differs from Ascobolus in its round and some- 
what paler coloured spores. 

SphaeridioboluS hyperboreus (Karst.) Boud. var. niveus Quel. 
Karst. Mon. Ascob. Fenn. 204; Myc. Fenn. I, 80; Boud. 
Bull. Soc. Myc. Fr. I, to8; var. niveus Quel. Suppl. X, 16; 
Boud. Hist et class. Disc. 73. 

Gregarious, sessile, somewhat plane, 40-70^4 wide, pure white 
at first, becoming darker when the projecting asci ripen, 
glabrous. Asci cylindrical, 90-200 x 1 5-2 2/x, operculum pointed, 
slightly attenuated at the base, 8-spored. Spores round, 12-13^1 
in diam., i -seriate, at first smooth and hyaline, then finally 
verrucose and brownish-violet. Paraphyses hyaline, slender, 
2-3/x wide at the apex, septate, simple or branched. 

On old hedge cuttings, showing some slight traces of mouse 
dung, Perth, i8th February, 1913, Mr. James Menzies. 
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, My thanks are due' to our' fellow member, Monsieur E. 
Boudier;. 'tor kindly confirming the determination of this 
Sfkaeridwbolus. '■ It is characterized by the pure snow white 
colour of the ascophore and the., globose, verrucose, bro,w.oish- 
violet spores when mature, 

RMyparabzus albidus Bond. Bull Soc. Myc. IV,,. XLIX; Icon. 

MycoL IV, 238, PI. 418. 

Very s,mall, 20--40/Ji wide, white, scattered or .grega.rious, 
hemispherical then lens-shaped, immarginate, glabrous. Hy- 
menium plane, then convex, due to the projecting asci. Para- 
physes cylindrical, fairly thick, septate, slightly thickened at 
the apex, 2-3/i, in diam. Asci broad, clavate, slightly attenuated 
at the base, 32-spored, 40-50 x i 5-25/A. Spores white, hyaline, 
smooth, oblong-fusiform, 10-13 x 5-6/A, the ripe spores collect- 
ing in an oval mass at the apex of the ascus. 

On old hedge cuttings of Cytisus scoparius showing some 
slight traces of dung, Perth, 25th February, 1913, Mr. James 
Menzies. 

These specimens agree well with the above description with 
the exception that the asci are much longer, 70-90 x r5-24/A, and 
the number of the spores in each ascus varies from twenty-four 
to thirty-two. 

Helotmm spar sum Boud. Hist et class. Disc, iii; Bond. Icon. 
MycoL IV., 289, t. 495 and see plate 9. 

Minute, white, ‘5-1*5 mm. across, shortly stipitate. Ascophore 
turbinate then expanding, slightly marginate, glabrous ; stem 
concolorous, sometimes somewhat yellowish at the base.- Para- 
physes linear, scarcely thickened at the apex and granular 
within. Asci fairly large, slightly attenuated at the base, 
clavate, 8~spored, foramen marginate, 105-125 x ro-14/A. Spores 
white, oblong-fusiform, often slightly curved, containing some 
small granules at each end, 15-22 x 5-6/A. 

On the mid-rib and veins of dead Oak leaves, near Perth, 
27th October, 1913, Mr. James Menzies. 

Encoelia tiliacea (Fr.) Karst. Fr. Syst. Myc. II; 76. Karst Pez 
et Asc. ir ; Myc. Fenn. L, 218. Bres. Fungi. Trident. I, 93. 
pl.CV. 

Ascophores subcaespitosCj erumpent, sessile, 3-6 mm. across, 
becoming plane and deformed, bare and rugose on the exterior, 
waxy or waxy-coriaceous, flesh colour then cinnamon becoming 
fuscous. Asci cylindric-clavate, 80-130x6-8//.. Spores 2- 
seriate, oblong or elongate, often curved, many-guttulate, 11-18 
x 3-4/A, hyaline. Paraphyses thickened at the apex. 

On a dead Lime branch, Inver, Perthshire, 23rd January, 
1914, Mr. Charles McIntosh. 
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NEW OR RARE MICROFUNGi. 

By A. Lorrain Smithy F.LS,, and J . 'Ramsbottoni^ M.A, 

We have again to thank Mr. D. A. Boyd for forwarding to us 
for examination the very interesting material he has gathered. 
In certain cases old records are given which have been ap- 
parently overlooked axid diagnoses of the fungi are added where 
these are lacking in British books. 

CHYTRIDIACEAE. 

Synchyirmm ctifidatum Thomas in Bot. Centraibl. XXIX., p. 
19 (1887). 

Galls small, globose or elongate, later somewhat collapsed, car- 
mine-red to black, the host cells filled with carmine-red cell-sap ; 
resting spores solitary or rarely in pairs, globose or slightly 
flattened, ellipsoid, 50-150]^ diam., with a thick, brown, smooth 
epispore, the contents yellow-red. Germination unknown. 

On Rosaceae. Coll. D. A. Boyd on leaves and stalks of 
Poteniilla sp., at Beae Loch, near Beith, Ayrshire, July, 1913. 

C ladochytrium graminiSy Biisgen. Cohn. Beitr. zu Biol. IV. 
p. 280 (1887). G. Massee in Kew Bull, 1913, p. 205. 

This parasite was first observed in this country in 1908. It 
has a:ppeared in several widely separated localities in the South 
of England, attacking Festuca spp. and other grasses with small 
leaves and is consequently most prevalent on lawns, tennis 
grounds, bowling greens, etc. The symptoms of its presence 
are the appearance of small yellowish patches a few inches across 
scattered over the lawn. These patches gradually increase in 
size and often encroach on one another, forming large irregu- 
larly shaped areas which eventually become brown owing to the 
entire disappearance of the grass. 

PERONOSPORACEAE. 

Cystopus Portulacae Lev. in Ann. Sci. Nat VIII. p. 371 (1847). 

Parasitic on leaves of Portulaca ohracea and P. saiiva, 

G. Massee in Mildews, Rusts and Smuts (J913) p. 12. 


C. Bliii Lev. in Ann. Sci. Nat. VIII, p. 373 (1847). 

Parasitic on stems 'and leaves of various, species /Antaran- 
ikiis, Cy at hula and Acnida, 

G. Massee Ic. '■" 

Plas7nopara pusilla Schroet. in Krypt-; 0 ,.' SdileS' III,, i..,,;. p;.. 23, 7 
(1886). 

Parasitic on living leaves of Geranitmt- pr'atense^ G, phaeum, G, 
silvaticiim, etc, 

G. Massee Tom. cit. p. 18. 

Sclerospora grammicola (Sacc.) Schroet. Krypt-fl. Schles. Ill, 
J, p. 236 (1886). 

Parasitic on leaves of grasses (Pkaiarh% Alopemrus^ Setaria 
and Zea), 

G. Massee Tom. cit p. r6 as S, grauihm ScliroeL’ 

Phytopkthora bridge in Sci. Proc. Royal 

Dublin Soc., Vol. XIIL (1913), p. ^7; see also Vol. XIV. 
(1914), p. 179. 

The fungus causes a new form of potato rot for which the name 
Pink Rot ” is suggested The rot is rapid and, on the whole, 
would be called a wet rather than a dry one. The cut surfaces 
of affected tubers quickly turn pink when exposed to the air, and 
later become almost black. Plants, in the roots, rhizomes, stems 
and tubers of which the fungus has been found, exhibit symp- 
toms of disease in their sub-aerial organs, and it is believed that 
these symptoms which are of the “ wilt '' type, are due to the in- 
vasion of the plant by the parasitic fungus. The name “ Pink- 
Rot Wilt " is suggested for this disease. The development of 
the sexual organs is peculiar. l‘he oogonial incept enters the 
antheridium at or near its base, grows up through it and out at 
the top, expanding there to form the oogonium proper in which 
the oospore develops. It is not certain whether fertilization 
occurs, but if it is so, it would appear to take place before the 
formation of the oo-sphere. The reproductive organs have been 
found in all of the underground parts of the plant. The conidia 
may germinate either by producing germ -tubes direct, or by the 
formation of zoospores. The oospores have been caused to ger- 
minate after a suitable period of rest. The peculiar method of 
fertilization is now also known in Phytophthora mfestans, P, 
Phase olij P. parasitica, P, Colocasiae, and possibly also in P. 
omnivora var. Arecae. Pethybridge suggests that only those 
species whose sexual organs are developed according to the in- 
festans-ty^e should be retained in the genus Phytopkthora and 
that those in which the omnivoraAy^e as described by de Bary 
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occurs (e.g., P. Cmtorum, P, Fagi, P. Syringae) should be placed 
in a new genus NozeMia (Jon: generic diagnosis and emended 
diagnosis of P hytofhthora Tom. cit. p. 556). He considers 
that Pkytophthora should be withdrawn from the Perono- 
sporaceae and should be made the type of a new family 
Phytophthoraceae. 

■ DISCOrVIYCETES. 

Endomyces Magnusii Ludwig in Ber. Deutsch. Bot. Gesell, 
p. xvii., 1886, 

Mycelial hyphae filiform, long, everywhere branched, septate, 
hyaline ; asci very copious in acrogenous branches, ovate-ellip- 
soid, 40~45/x X 25 |a, tetrasporous ; spores ellipsoid, sparingly but 
conspicuously verruculose, hyaline I2-I5jtx x 8-iOft. 

G. Massee in Kew Bull, 1907, p. 240, 

This is one of the organisms always present in the 'slime- 
flux * or glairy substance dripping from the large weeping 
wounds often present on the trunk or larger branches of trees."' 
We have had this fungus fonvarded to us in pure culture by Dr. 
R. Craik who obtained it from exudations from various trees. 

Microglossum ROBUSTUM (Durand) nov. comb. Corynetes 
robustus Durand. Ann. Mycol. VI. p. 416 (1908). Lefto- 
glossum robuslum Sacc. et Trav. 

Plants solitary or gregarious often caespitose, black or brown- 
ish black, 2*5-8cm., high, stout; ascigerous portion occupying 
about I to I the total length, not sharply differentiated from the 
stem, black with an olive-brown tint, pyriform-elliptical, obtuse, 
I -3cm. long, 6-15 mm, broad, more or less compressed or longi- 
tudinally furrowed, sometimes twisted, hollow, flesh dark brown; 
stem terete or compressed, paler, shining brownish black, hy- 
grophanus, lightly squamulose above, 1-4 cm. high, 3-8 mm. 
thick. Asci clavate, stout, sessile or shortly stipitate, apex nar- 
rowed, pore blue with iodine, loo-i 50 x io~i5/x (120-135) ; spores 
8, biseriate above, uniseriate below, hyaline, smooth, cylindrical, 
slightly narrowed towards each end, at first continuous, multi- 
guttulate, finally 7-1 i-septate, straight or curved, 25-50 x4~6/x 
(30-40) ; paraphyses hyaline, filiform, branched, 2-3/i, thick, the 
apex slightly irregularly thickened, usually curved or uncinate at 
the tips which are not or only slightly agglutinated into an epi- 
thecium. 

Closely related to Micro glossum (Geo glossum) atropur- 
pureum but differs in the more robust, compact, caespitose habit, 
larger spores,, and absence of. the conspicuous vinaceous-brown 
epithecium so noticeable in that species. The paraphyses are 
^also more inclined to be thickened and more strongly curved 
above. 


Top of Montpelier Hill, Co. Dublin (i, 200ft elevation). Found' 
previously only m North America. 

R. L. Praeger in Irish Naturalist, VoL XXIIL, p. 49 (1914). 

Belo-ntdtum puncium (Rehm) ' Rabenh. Krypt FL I, ' Sep* 569. 
(Nipt era punctum Sacc.) 

On dead , dry leaves of Nardus stricta. Broxa Moor, neat' 
Scarborough. 

C, Crossland in Naturalist, 1913, p. 175. (T. B. Roe). 

Dasyscypha absconditaMzsse^^, 

Gregarious on fading leaves growing under a cask, Queen’s 
Cottage Grounds, Kew. 

G. Massee in Kew Bull 1906, p. 46, (G. Nicholson). 

Humaria pinetorum (Fuck.) Quel. Enchir. fung. p. 291 (i886), 
Apothecia gregarious, cone shaped, with shallow, paler, disc 
with an acute and darker border, attenuated below into a stalk, 

I mm. high, black, about 4 mm. broad, exterior gray. Asci 
clavate, rounded and thickened above, c. I50fixi2y-, eight 
spored. Spores spindle shaped, straight or somewhat bent 
rather pointed, continuous, without large oil drops, colourless, 
18-21 fx X 6-7ft, biseriate. Paraphyses thread-like c. 3/i. broad, 
colourless. Ascus pore bluing with iodine. 

On fallen pine leaves in the Arboretum, Kew. 

G- Massee in Kew Bull, 1906, p. 46. (G. Nicholson). 

LamprospoRA de Not (ex. Boud.). 

Differs from Humaria, as emended by Boudier, in having 
round spores, which are usually verrucose and not smooth as is 
usual in Hmnaria. Always small in size, yellow or orange in 
colour, terrestrial, carbonicolous or muscicolous. 

£. Credhqueraultii (Cr.) Boud. Icon. Mycol. IV., p. 229, t. 404. 

Receptacle 2-5 mm. in diam., lenticular, finely marginate and 
entirely of a golden-yellow; at first hemispherical with a very 
small denticulate margin, then becoming lenticular with the 
hymenium more or less convex and coloured. Paraphyses 
fairly thick, scarcely flexuose, simple or divided only at the 
base, scarcely thickened at the tips, filled with coloured proto- 
plasm, divided by vacuoles and colouring green with iodine. 
Asci fairly large, broad, scarcely narrowed at the base, 8- 
spored, not colouring blue with iodine, 250-320jUL x 22-251X, 
Spores white, round, covered with thin pointed spines, 20-2 5 /x 
diam. with the spines, 1 5-20/1, without. 

Recorded by Cooke, Grevil lea XVIII, p. 88 (1890), as Peziza 



anrifLava Cooke. This very distinct species of the section 
Humarla has been found by Mr. E. Pearl, on clay soil at 
Helston, in Cornwall.” 

Rhyparobius crustacezis (Fuck.) Rehm. var. myriad eus Karst. 
Myc. Fenn., p. 8i. 

Similar t 6 the type but asci with 24-32 spores, clavate, 44^^ x 

I I /A. 

On sheep dung. Orkney. 

J. W. H. Trail in Scot. Nat, p. 183, 1S89. 

'fhere is also a specimen in Phillips’ Herbarium (British 
Museum) from Professor Trail, on horse dung. 

R. myriosporiis (Cr.) Boud. in Ann. Sci. Nat. Ser. 5, X., p. 240 
(1869). 

Apothecia crowded, rarely sparse, spherical then with flattened 
disc, light flesh-colour or ro.se red, 'i-*2 mm. broad; asci two to 
four in an apothecium, ovoid, thick-walled, rounded above, 100- 
150/AX 50-60/X, containing 200-250 spores. Spores elliptical, 
continuous, colourless, 6/a x - 4 /a, lying in a heap. Paraphyses 
rare, thread-like, septate, ovate, somewhat curved, colourless, 
-3 /a broad. Excipuiurn parenchymatous, rose red. 

On sheep-dung and horse dung, Orkney. 

J. W. H. Trail l.c. 

R. bninnciis Boud, Tom. cit. p. 237. 

Apothecia very crowded together, very minute, very scanty, 
smooth, tawny brown paler at base, disc of the same colour, sub- 
convex, asci oblong, broad with acute base ; spores 32, oblong- 
ovoid, minute, hyaline subacute at both ends ; paraphyses rare, 
septate with scarcely thickened tips. 

On cow dung and grouse dung, Orkney. 

J. W. H. Trail, l.c. Specimen in Phillips^ Herbarium. 

Ascozojius niveus (Fuck.) Boud., Hist, et Class. Disc. p. 79. 

Apothecia scattered, plane, scarcely somewhat concave, finely 
downy at the margin, hyaline-diaphanous, snow-white, puncti- 
form, up to I mm. broad; asci elongate-ovate, stalked, bent, 
containing 64 spores, c. 6o/a x 31-25/A ; spores elliptical, continu- 
ous, colourless, 6-7/a x 3/a ; paraphyses wanting. 

On rabbit dung, nr. Aberdeen. 

J. W. H. Trail, l.c. Specimen in Phillips' Herbarium, 

Taphrina caerulescens (D. et M.) TuL Ann. Sci. Nat 1866, p. 
127. 

Hypophyllous, spots suborbicular, at length irregularly con- 
fluent, producing bladder-like distended areas often covering 


and deforming half the ieaf, bluish fulvescent, paler beneath; 
asci widely cyiiiidricab with abruptly attenuated base, 55~70|t x 
I5-20/X, forcing their way between the epidermal cells with 
their lower end sometimes to a dc^pth of 25/x, no basal cell; 
ascospores germinating almost without exception in the still, 
unopened ascus, which therefore, when ripe, is filled with an 
immense number of small elliptical yeast like sporidia, 2/i in 
diam. 

J. W. H, in Trans. Perth. See. Nat Sci., Voi,:2, p. 130, 
(1895). 

Found on oak leaves, causing spots discoloiired and prom- 
inent above, c'onrave and at first pale below, where the asci are 
formed after a time. This obscure parasite, though not previ- 
ousl}' recorded from Scotland is not rare in various districts from 
Perth to Aberdeen.” 

Exoascus Cratac^i (Sadeback) Sacc. SylLX.70 (1892) T aphrina 
Sad. 

Asci cylindrical, truncate at each end, 25"3S/xx8/x, supported 
by a basal cell 6-8/x diam. ; asci 8-spored, spores globose, 4’5/x 
diam. 

Rather rare on leaves and flowers of Crataegus Oxyacantha. 
The attacked leaves turn red and become wrinkled and twisted. 
The asci do not penetrate between the cells of the epidermis. 

On Crataegus Oxyacantha, Oxted, April 3rd, 1903. V. H. 
Blackman in Herb. Brit. Mus, 

Discinella Menziesi Boud in 

This beautiful fungus, described and figured in the last number 
of the Society's Transactions, from Perth, has been found by Mr. 
D. Garnett, growing amongst moss at Silchester, Hants, Decem- 
ber and January. The latter collection was made after very 
severe frost Young specimens are white and turbinate. Many 
spores in the mature specimens reached a length of 22/x. 

Pachydisca Boud. Bull. Soc. MycoL Fr., I, p. 112 (1885) ^^d 
Hist et Class. Disc Eur., p, 93 (1907). 

Receptacle relatively very thick and convex, covered with the 
hymenium, the asci always with marginate pores and octo- 
sporous ; paraphyses straight, simple, or branched only at the 

“ Merci beaucoup pour Pindication que vous me donnez sur Calycella 
Menzhsi. A ce subjet je vbus dirai que j^ai reconnu quo cette esp^ce no 
devait pas etre plac(5e dans le genre Calycella mais bien dans les Dis- 
cinella, Lo taille et la station ^pigde la preuve. Je ne sais comment 
j’ai fait cette erreur dans ma description; un ‘ lapsus memoriae ’ sans 
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base, rarely with oleaginous granulations. Spores always with 
guttulae and granulations, often finally having a median wall. 

Similar to Ombrophila but differing in the receptacle being 
much less frequently stipitate, and in the guttulate spores. Com- 
prising numerous species growing on wood or on the debris of 
decaying vegetation. 

Pachydisca ftisisportim Boucl. Hist, et Class. Disc. 

Eur., p. 93. ■ 

Apothecia gregarious, usually arranged in spots, sessile, flat or 
slightly arched, with sharp border or somewhat fringed, ochre to 
golden m colour, disc about i mm. broad, externally slightly 
streaked, when dry more concave and surrounded by a 
rim. Asci club-shaped, cone-shaped above, shortly stalked, 
90-100/X X 7-9/i, 8-spored. Spores spindle- or almost needle- 
shaped, slightly bent, continuous 20-24P X 2-2*5^, lying in many 
rows, Paraphyses rounded above, up to 4jit wide. 

On birch bark. 

Coll. W. B. Grove, Clows Wood, Earlswood, nr. Birmingham, 
Nov., 1913, 

Hyaloscypha Boud. Hist, et Class. Disc. Eur. p. 126= Allo- 
PHYLARIA Karst. 

k ■ 

This genus is characterised by its receptacles being slightly 
hairy, especially towards the margin, sessile, fairly thick and 
always a little translucent. The species are small, having some 
resemblance to those of but they differ in their 

villosity. Asci clavi form, octosporous, with foramen little or 
not marginate. . Paraphyses slender, simple or branched. 
Spores oblong and often a little claviform. The hairs which 
cover the receptacle are attenuated at. the tips and septate. 

H. Uucella (Karst.) Boud.- I.c. Karst, Peztzeila Sacc. 

Apothecia mostly scattered, sessile, spherical when closed, 
then pitcher-shaped and fi.nally spread out, whitish to colour- 
less, rolled up when dry, white, externally somewhat downy, 
•I -*4 mm. broad, waxy; asci clavate, tips obtuse, 45-6ojiA x 7-9/x, 
octosporous ; spores spindle-rod .shaped, straight or somewhat 
bent, continuous, with small oil. drops, colourless 13-18/4x1*5- 
2*5/4; generally biseriate, seldom obliquely uniseriate; para- 
physes slender, 2-2*5/4 broad above, colourless; sheath pro- 
senchymatous, colourless, with projecting hyphae; ascus pore 
coloured blue with iodine. 

Specimen in Phillips* Herbarium, collected by J. W. H. 
Trail "on branch of Alnus gluftnosaP April, 1887, near 
Aberdeen. 
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HYSTEmACEAE. 

■ Laphodefmnim Rkododendn Ces. Erb. critt. ital. ,No. 537.. 

dry leaves, oi Rhododendron fontkum^ Raindiffe Wood.s, 
Scarborough, 

T. B. Roe in Naturalist, 1913, p. 2 1 8. 

. “The rhododendra affected, which, are in a 'da.mp„, „ unfavour- 
able situation in the wood, .show at. first reddish ..spots on the 
living' leaves, and afterwards the mature black elliptical as'co- 
phores are produced on the fallen leaves. This species . . . 

has only one previous record for Britain, and that from the 
county of Surrey/’ 

PYRENOMYCETES. 

Podosfhaera myriillina Kunze. Mycolog. Hefte IL, p. ill. 

This species was found on leaves of Vacciumm .Myrtillus 
several times during the Haslemere foray of the Society, This 
is apparently the first English record of the species which was 
previously found by Mr. Boyd in various parts of Scotland. 

Diaportke (Tetrastaga) insignis Fuck. Symb. Myc. App. IL, 
p- 36 (1873). 

On Rtibus fruticosusd Mulgrave Woods, Yorkshire. 

C Crossland in Naturalist, 1913? p- I 74 * (H. C. Hawley), 

Melanoimna (T remat osphaeria) paradoxa. Winter, Rabenh. 
Krypt. FI. L, 2, p. 276 (1887). 

On oak wood. Mulgrave Woods, Yorkshire. 

C. Crossiand in Naturalist, 1913, p. 175. (H. C. Hawley). 

CERTOSPORELLA POLYGON! N. SP. 

Peritheciis confertis, numerosis, atris, carbonaceis, membran- 
aceis, depresso-globosis, c. 600^1 diam., sub epidermide insiden- 
tibus, ostiolum emittentibus ; ascis cylindraceo-clavatis, apice ob- 
tuse rotundatis, basi attenuatis, 35-4Sp. x 4“5itx, octosporis, apara- 
physatis ; sporidiis oblique subdistichis fusiformibus, utrinque 
mucronatis, 9-i2/xx2/i; mucronibus 4/x longis ; primum 3-4-gut- 
tulatis dein medio i-septatis, hyalinis. 

In caulibus siccis Folygojii amphibii var. terrestris. 

Coll. D. A, Boyd, Ardrossan, Ayrshire, Feb., 1913. 

SPHAEROPSIDEAE. 

Aposphaeria populea n.sp* 

Pycnidiis superficialibus, sparse gregariis, junioribus globu- 
losis, vetustioribus globuloso-depressis, 200-300/x diam., glabris, 
levibus, atrobrunneis ; ostiolo rotundo; sporuHs continuis, hya- 
linis, utrinque rotundatis 7-8fAx2-3P'. 

Ad. lignum decorticatum. 

Coll. D. A. Boyd, Stevenston, Ayrshire, Feb., 1913. 


Phoma Orthotrichi n. sr. 

Pycnidiis sparsis, epidermide tectis, dein erumpentibus, atro- 
brunneis, globosis, poro pertusis, SO-iSO/z. diam. ; sporulis 
hyalinis, oblongis, rectis, exiguis, c. 3/x x i/i. 

Ad capsulas musci (Orthotrkhi sp.). 

Coll. D. A. Boyd, Beilk, Ayrshire, July, 1912. 

The extreme minuteness of the spores distinguish this from 
other muscicolous species, 

Sphaer apsis M alarum Peck Ann. Report 1881. Sacc. Syl. Ill, 
,p. 294. , , 

Pycnidia imbedded, eruinpent, usually surrounded by a broken 
epidermis, depressed conical, apex perforate ; sporidia oblong, on 
basidia of the same length, 25/^ x lO-i [22-32/x x io-i4/x], 
brown. 

Causes serious injury to apple, pear and quince in U.S.A. 
Only rrcently reported as occurring in this country. Trunk, 
hraiicljes, lea\’es and fruit are all attacked. On the trunk and 
branches the fungus causes roughening of the bark, either as 
local patches or extending for considerable distances, destroying 
bark and exposing wood. f'he fungus may attack the fruit 
\vhile still on the tree but is most abundant on the fallen fruit 
causing a brown rot. 

Joiirn. Board of Agric., XX., p. 513 (1913). 

Gloeosporitmt Crotalariae^ Massee, in Kew Bull, 1913, p. 198. 
Parasitic on young shoots of Croialaria juncea^ Kew. 

Colletotrichum. concentricum, Massee l.c. 

On the fruit of the Snake gourd, Trichosanthes anguinay in 
the Lily-house, Kew. 

A destructive parasite forming large bleached patches on the 
fruit, which become covered with irregularly concentric rings of 
orange spore masses. 

CONIOTHYRIUM PEPLIS N. SP, 

Maculis nullis. Pycnidiis punctiformibus, confertis, globoso- 
depressis, 170-220/x diam., primum epidermide velatis, dein ex- 
positis et sordide-griseis, ostiolo minutissimo pertusis. Sporulis 
numerosissimis, elliptico-subglobosis, apiculatis, biguttulatis, 
initio hyalinis dein fuscis, in acervis atris, 7-8/x x 5-6/x. 

In foliis et caulibus vivis Peplis Portulae, 

Collected by D. A. Boyd, Ardeen Sands, Stevenston, Ayrshire, 
Sept 1912. 


337 

MYPHOIVIYCETES. 

Oospora equina (Desm.) Sacc. et Vogl. Sacc Syll. IV. p. 22 
(1886). Tomla eqtiina Desm. Ann. Sci. Nat, 1855, p. 126. 

Tufts ' at first minutely pulvinate, velutino'iis, rounded, ' then 
gregarious, expanded, confluent, of a beautiful orange colour ; 
mycelium subcreeping, branched, septate ; chains long, branched, 
subdichotomous, suberect; conidia unequal, globose, oblong or 
fiddle-shaped, white, hyaline or pale orange, semi-transparent, 
5-iS/i thick; epispore hyaline, glabrous. 

On old and mucid horse hoofs, France. 

On the bones and dried skin of a cat buried two feet under 
the soil in Mr. Walter Wood’s garden, Worcester, and exhumed 
after two years had elapsed on the 27th November, 1913. Kindly 
communicated by Mr. Carleton Rea. 

Sporotrichum rosefmi Link Obs. 1 . 33 (1809), 

On rotting printed paper in damp cellar, Leeds. 

C. Crossland in Naturalist, 1913, p. 175 (J. W. Taylor and W. 
D. Roebuck). 

Ramularia Arenariae, n.sp. 

Maculis variis rotundatis vel irregularibus flavidis interdum 
zona brunnea cinctis, caespitulos plures, epiphyllos, albos emit- 
tentibus; conidiosphoris copiosis, hyalinis, filiformibus, fascicu- 
latis, circa 35/jt. x 2-3/A, conidiis cylindraceis, utrinque rotundatis 
uniseptatis, hyalinis, 17-25/A x 2 -3/1. 

In foliis Arenariae trinerviae. 

GolL D. A. Boyd, Lochwinnoch, Renfrewshire, July 1912. 

H ormiscium Centaurii (Fuck.) Sacc. Syll. IV., p. 265 (r886). 

Chains of conidia fasciculate, at length confluent, dark oliv- 
aceous ; articulations globose, generally when old eight to nine 
in number, not breaking apart 

Covering the stem, leaves and flower of Erythraea tanbel- 
latum (Cent aurium). 

Coll, on the living leaves of E. umbellatum by G. O. Searle, 
near Ashford, Kent, August 1913. 

The above is a translation of Fuckel’s description. The speci- 
men examined by us differed in that the spores were more cuboid 
than globose (3-4/^ x 2-3/a) and the number of spores in a chain 
often reached fifteen or more in number without disarticulating. 

Trichosporium chartarum Sacc. in Rev. Mycol. VIL, p. 224 

(1885). 

On damp wall-paper, near Halifax ; on rotting printed paper 
in damp cellar, Leeds, 



328 

C Crossland in Naturalist, 1913, p. 175 (J. W. Taylor and W. 
D. Roebuck). 

See also Trans. Brit Mycol. Soc., 1913, IV. p. 182. 

Brachysporium MV akefieldiae Massee in Kew Bull., 1913, p. 198. 

Forining scattered olive patches on the hymenium of a species 
or 6 orticium, Kew. 

Stemphyliumpiriforme Bon. Handb. Allgem. Mykol. p. 83, fig. 

Mycelium forming dark spots, branched, septate, smoke- 
coloured Conidia terminal on the branches, obpyriform or of 
various shapes 3-4 septate, slightly constricted at the septa, dark- 
coloured, 2S-30fr x I2-I5fi. ■ . 

Usually on dead branches. Occurring on an exposed culture, 
tinstol. Sent by Chas. Hunter. 

Chaetospermum Sacc. Syll. Vol. X., p. 706 (1892). 

S^rodochia gelatinous, sporophore branched. Conidia ovoid 
( . ellipsoid;, hyaline, with hair-like appendages at each end. 

C. CHAETOSPORUM. nov. comb. 

gregarious, -5-2 mm. in dia- 
meter, white, gelatinous, orbicular ; sporophores branched, hya- 
line; conidia elongate-ellipsoid, 38-43/1, x 8-1 op. (or slightly 
onger), hyaline, containing numerous guttulae, and bearing 7-8 
bristles at each end equal in length to the conidium ^ ^ 

On decaying grasses Coll. Miss G. Lister, on decaying leaves 
( Pbeech) in wood near Rodborough Common, Sept. 1913 

n Patouillard (Bull. Soc. Bot. Fr. 

li "FiT’ ^ u r ^ ® species of Tubercularia, T. chaeto- 

spora, though he recognised that it did not agree well with the 
previously described species of that genus. Saccardo made it 
the type of a new genus Chaetospermum on account of the 
?? ch^ged the specific name to tuberculari- 
.1 International rules of nomenclature the first 

Stysanus microsporus Sacc. in Michelia I., p. 274, (1878). 

Coremia con^egate, grey then dark-brown. Stalks slender 
composed of delicate, smoky-brown filaments almost iSoirt 
cross-septae. Conidia at the tips of loose hyphae in chaim 
almost globose, colourless, extremely minute, 2-4/1 x 2-2- su, 

Mardi^i^i's Worcestershire. Comm. Carleto^ Rea, 


329 

Stemmana atmginosa, Massee in Kew Bull 1913, p. 199. 

On bird dung, Kew. 

Arihrosporium elatun% Massee, La 
On decaying fragments of grass, Kew. 

This differs from typical species in having i -septate spores, 
but conforms in all other respects.'' 

yH^DiNEAE. 

Vromyces J aapianus Klebahn, Kryptogamenflora der Mark 
Brandenburg, Va Pilze, p. 239 (1913). 

Uredospores roundish or slightly oval, 20-25/A x 20-23/^ ; mem- 
brane golden brown, thick, 2-3/A, with warts 2*5-3 /a apart; germ 
pores 5-6, without noticeable papilla. Teleutospores roundish 
or obovate, 19-22/A x 16-20/A ; membrane darker brown, thick, 
2-3/A, with warts 2'5-3/A apart and symmetrically disposed ; over 
germ pore hardly perceptible papilla ; stalk rather short. 

On Trifolium dubium (minus). 

Differs from U. siriaius by its larger thick-walled uredospores 
without papillae, and the symmetrically disposed warts' (riot in 
streaks) of the teleutospores which are thick-walled with an in- 
significant papilla. 

There are two collections of this fungus in the Broome Herb- 
arium. (British Museum) collected near Bath. W. B. Grove in 
his monograph remarks concerning V. siriaius (p. 94), The 
teleutospores on T. 7 ninus which I have observed are more dis- 
tinctly verrucose and less striated than in the figures given by 
Fischer, and may possibly not belong to the same species." 
Cf. Trans. Brit. MycoL Soc. IV., p. 184 (1913). 

Vromyces siriaius Schroet 

G. Massee in Mildews, Rusts and Smuts, p. 76. 

“ Recorded from Jersey." A list of host plants is given in- 
cluding “ Trifolium minor f but it is not indicated on which of 
these the Jersey fungus was parasitic.^ 

Vromyces Aconiii-Lycoctoni (DC.) Wint in Pilze Deutschl, 
p, 183 (1884). 

(V. Aconiti Fuck. Symb. Mycol, p. 61, 1869). 

On Aconiium Lycoctonum, and other species of Aconite. 
Sometimes occurs on cultivated plants in this country.” 

G. Massee in Mildews, Rusts and Smuts, 1913, p* 79. 

Puccinia Iniybi (Juel) Syd. in Oesterr. bot Zeitschr, 1901, p.'i6. 
On living leaves of Crepis praemorsa. 

P, and H, Sydow Monographia Uredinearum VoL L (1904) p. 
68 , and G. Massee, l.c. p. 102.* 
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P, HeluDithi Schw, Syn. Fung. Carol., p. 73 (1822). 

On leaves of cultivated sunflower {Helianthiis annuus), 

G. Massee Lc. 

P. Prenanthis-^purpureae (DC.) Lindr. Act. Soc. Fauna et FL 
fennica XX., p. 7 (1901). 

Confined to P tenant his purpurea. 

P, 3,nd H. Sydow Tom. cit., p. 13*^ and G. Massee Tom. cit. 

p. 105.* 

P. Peucedajii^parisiensis Lindr. Act. Soc. Fauna et Fi 

fennica XXII., p. 79 (1902). 

On Petuedanum, 

P. and H. Sydow Tom. cit, p. 402 and G. Massee Tom. cit 

p. 122."^ ’’ 

Puccinia Prostii Moug. in Duby Bot Gall. IL, p. 891 (1830). 

On leaves of cultivated Tulips. 

G. Massee Tom. Cit, p. 139. 

Puccinia Elymi Westendorp. Bull. Acad, Bele. XVIII. ^180^ 
9.405* (P^-^^^^^pia Elymi 1 . 3 .gerh.) ^ 

On leaves of E/ymus arenarius, Palling, Norfolk. 

G. Massee Tom. cit., p. 179. 

Ckrysomyxa Rhododendri de Bary in Bot Zeit, p. 800 1870 See 
also Grove, The British Rust Fungi, p. 384. 

Mr. A. Boyd collected this fungus on Rhododendron hirsu- 
turn at Douglas Castle, Lanarkshire. The specimens forwarded 
to us had both uredospores and teleutospores. Afterwards speci- 
mens were sent to Mr. Grove but apparently he did not find 
teleutospores present Those found by us agree with the de- 
scription given in Grove l.c. 

USTILAGINEAE. 

Cintractm^patagonica Cooke and Mass. Grew XVIIL, p. 34, 

On Bromus unioloides and Festuca bromoides, 

G. Massee Tom. cit, p. 203. 

This species was founded on material received at Kew, from 
Patagonia. Some time afterwards an English traveller in South 
America observed that Bromus unioloides was mixed with 
lucerne, for fodder. Seed of this grass was brought home, sown 
and in due course produced not only fruit, but also its parasite 
6. patagomca which was received at Kew a second time for 
identification^ 

See Notes on the nomenclature of some rusts,,” p. ^^2. 


NOTES ON THE NOMENCLATURE OF 
SOME RUSTS. 

By J, Ramsbottom^ MA, 

In the last Transactions of the British Mycological Society a 
list of the British species of Uredinales was published^' Since 
the appearance of this list two books dealing with rusts have 
appeared — W. B. Grove '' The British Rust Fungi '' and 
G. Massee “ Mildews, Rusts and Smuts/' It has been thought 
advisable to indicate how these works affect the list and also to 
point out one or two errors so that the enumeration may be use- 
ful as a check list. In comparing the list with the two books 
the question of nomenclature has cropped up, as in at least one 
case the same fungus appears under three different names ! 
This naturally .calls for some comment, and an attempt has 
been made to work out the “ legal " name according to the 
International Rules (Brussels 1910). These rules state that the 
nomenclature begins in this group with Persoon's Synopsis 
1801, and that the earliest specific name given to the teleuto- 
spore stage should be adopted. t Certain names used by all 
three authors are contrary to these directions and some 
of them are considered below. The whole of the British 
species have been under review, but only those cases 
are given which seem amenable to immediate treatment. 
‘‘The essential points in nomenclature are: i, to aim at fixity 
of names ; 2, to avoid or to reject the use of forms and names 
which may cause error or ambiguity or throw science into con- 
fusion " (Art 4). Tt is hoped to consider some other names in 
future notes. 

Uromyces Ornithogali should be deleted from the list. 
Apparently all the British records have really been of U.Gageae 
as is, of course, easily discernible where the host plant has been 
given, Uro 7 nyces appendiculaius is a synonym of U. Phaseoli 
(see below). Both Grove and Massee reject with reason 
U. Alliomm of Cooke, the former regarding it as partly U, 
ambiguiis and partly Puccinia Porri, the latter as the meso- 
spores of P, Pont. Sydow queries it as a synonym of this 
species. In the genus Puccinia^ Grove considers P, dtfformis 
and P. Silai separately. These in the list are included in P. 
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functata and F, bullata respectively. Owing to difference in 
the treatment of species P. disfersa and P. sessilis have entirely 
different' values in Grove from that given them by the other 
authors, where they are the equivalent of his P. secalina and 
P, digrafhidis. The genus Enddfhyllum with its two species 
E, Semfervivi Lev. and E. Euphorbiae-silvatkae (DC.) Wint. 
was unfortunately missed from the list (at least when it was 
printed). Other differences, such as the treatment of Tri- 
fhragmium and Pkragmidium, and the rejection of certain 
records seem, to call for no comment here. It might, however, 
be pointed out that Grove follows Arthur in placing Phrag- 
midium T ormejitillae in the genus Kuekneolay whereas Massee 
sinks this species under P, Fragariastri. Massee also considers 
that the English record oi Hemileia Phaji is incorrect and that 
the species is H. aMericana ; also that H, Oncidii is a synonym 
of the latter species. 

As additions to the list*' are Chrysomyxa Rhododendri de 
Bary recorded by Grove, and Uromyces Aco 7 iiti~Lycocioni 
(DC.) Wint., Pticcmia Helumtki Schw., Puccinia Prostii Moug. 
in Duby, and Rostnifia Ely mi (Wesiend.) Lagerh. recorded by 
Massee. (This last species is placed in the genus Puccinia by 
most authors.) P. Peucedani-parisiensis (DC.) Lindr. is also 
recorded as occurring “ on PeucedanzmiP On the same page (p. 
122) P. bullaia is recorded as occurring on the same genus. The 
record and description appear to be copied from Sydow’s 
“ Monographia Uredinearum.” The fungus which occurs on 
P eucedanum palustre in this country cannot be regarded as 
P, Peucedani-parisiensis. In Grove and the list it is placed 
under P. bullaia, though this species is given with k different 
significance in the two cases. Two other records are those of 
P, P Tenant his -purpurea (DC.) Lindr. and P. htiybi Syd. Both 
the records and the descriptions are apparently those of Sydow, 
They were purposely left out of the list because the authors 
give no reference to either exsiccatae or literature. If Mr. 
Massee^s book had been* carefully compiled one would have re- 
garded the insertion' of these species and the exclusion of others 
of equal claim as being of significance, but it would seem as if 
no such view can be taken. No further particulars are given in 
the book, and so until such are available these species cannot be 
regarded as having been collected in this country. ' The species 
of Uromyces on Trifolium minus in the Broome Herbarium has 
been found on examination to be U. J aapianus Yilebh.f This 
was previously lumped with U. striatus. The other record in 
Grove is also on T. minus, and is also probably {7. Jaapianus. 
Massee records U, striatus from Jersey. His description and 

* See paper on ** Nw and Rare Microfungi,” pp. 329, 330, of this number, 

t See New and Rare Microfungi,” p. 329. 



the hosts given are apparently copied from Sydow (Cf. the 
spore measurements and the lapsus calami “ Tri folium minor 
and “ T. arvensis ■ A list of host plants is given, but it is not 
stated on which the Jersey rust was parasitic. 

The following list deals with the nomenclature of species 
which are given at least two different names. The species on 
the Caryophyllaceae are not considered, as it is better to await 
infection experiments rather than juggle with the morpho- 
logical differences which are certainly present in some cases. 
The synonorny is given only in so far as it shows the origin of 
the various names at present in use. What is considered to be 
the correct name is printed in italics. I would express my 
indebtedness to the “ Monographia Uredinearum of P. & PI. 
Sydow for very many references. All these have been checked, 
and the date added where necessary. 

Uredo appendiculata Pers. var. Phaseoli Pers. Obs. I. in 
Ust. Ann, Bot. XV. p. 17 (1795). 

Puccinia Phaseoli Rebent in Willdenow FI. neom. p. 356 
(1804). 

P. Phaseolorum DC Flor. fr. 11 . p. 224 (1805). 

Uromyces appendiculata Fr. Sum. veg. Scand. p. 514 
(1849). 

U. Phaseolorum Tul.” de Bary in Ann. Sci. Nat 4, 
XX., p. 80 (1863). 

Uromyces Phaseoli Wint in Rabenh. Krypt. P"!. I. p. 157 
(1881). 

Aecidium Bunii y Smyrnii-Olusatri DC. FI. fr. VI. p. 
96 (181S). 

Puccinia S^nyrnii Biv.-Bernh. Stirp. rar. Sicil. Manip. IV. 
p. 30 (1816). 

P. Smyrnii-Olusatri (DC.) Lindr. in Acta Soc. pro Fauna 
et FI. fenn. XXII. i, p. 9 (1902). 

Aecidium Falcariae B Bupleuri falcata DC. tc. p, 91 

Puccinia Bupleuri Rud. in Linnaea IV. p. 514 (1829). 

P. Bupleuri-falcata (DC.) Wint tc. p. 212 (1881). 

Aecidium Prenanthis Pers. Syn. p. 208 (1801). 

Puccinia Chondrillae Corda leones Fung. IV. p. 15 (1840). 

Pi Prenanthis (Pers.) Wint. t.c. p. 208, Lindr. Act Soc. 
Faun. Flor. fenn. XX., 9, p. 6 (1901). [In sensu 
stricto] 

Aecidium depauperans Vize in Card. Chron. p. 361 (1876) 2. 

Puccinia aegra Grove in Journ. Bot. p. 274 (1883). 

P. depauperans (Vize) Syd. Monog. Ured. p. 442 (1904). 


i '' , 
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P^ccinia Asteris Duby Bot Gall. II. p. 888 (1830). 

P. Tripoli! Walk. FI. Crypt. Germ. II. p. 223 (1833). 

DC. FI. fr. II. p. 228 

Puccinia Julverulenla Grev. FI. Edin. pi. 432 ^1824) 

P. Epilobii-tetragoni (DC.) Wint. tc. p. 214 (iSsS) 

^"^^"235^(1X5) DC. FI. fr. II. p. 

Schroet. in Abhandl. Schles 
Gesell. Breslau, p. 24, i869-;2 (1872). 

Jr. K.osae-alpinae Wint. tc. p. 227 (1881). 

Sphaeria flaccida Alb. et Schwein. Conspect p fiRnc') 
CranarUum asclepiadeum Fr. Obs. Myc. I. p.’220 ^(iSi O ^ ' 
C. flaccidum (Alb. et Schwein.) Wint tc. p^236 (i88i> ’ 

Uredo Helioscopiae Pers. Disp. Meth. Fung. p. 13 f 17073 
Mel^pora Euphorbzae Cast. obs. II. p. 18 (1843)^ ^ 

M. Helioscopiae (Pers.) Wint. t.c. p. 2^0 (i88i)^^^' 

Uredo Saxifragarum DC. Flor. fr. VI. p. 87 (1813) 
Melamfsora vernahs Niessl. in Wint. t.c^ p. 237 (1881) 
Caeoma Saxifragarum Schroet. in Coliks Krypt Flor 
Schles. p. 375 (1887). [Wahrscheinlich die Eidrum- 
Form von Melaznfsora vernalis Niessl.”] 

Uredo pustulate, a Epilobii Pers. Syn. p. 21Q fiSor^ 

“'‘“miS?)”'"'* Fl Schles. 

Pecchhastrum Met. m Engler Prartl. Nat. 

Epitea Baryi B. et Br., Ann. Mag. Nat. Hist no 71:1; fiXct.'i 

Ts.C.'Sfr'^" N»t. 

P. Baryi Wint. t.c. p. 178 (1881). 
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Puccinia FragariaeDC. m.-EncycL' Bot VIII. p. 244 (1808). 

P. Fragariastri DC FL fr. VI. p. 55 (181:5). 

Phragmidium Fragariastri. (DC.) Scli.roet, in Colm^s Kr}'pl. 
FL Schles. p. 351 (188^). 

Phragmidium Fraganae (DC.) Wint t.c. p. 228 (i88i). 

Puccinia EXPANSA, In the \\%% P. Senecionis Lib. is recorded. 
Grove considers that Plowright was wrong in regarding his 
rust on Sene do aquaticus zs this species; it is P, expansa Link., 
the true P. Senedonis Lib. not having yet been found in this 
country. Masscc (p. 106) describes both these species, giving 
references to the exsiccatae of Cooke, and Vize for P. expansa 
(also given in Sydow) and a reference to Plowright's Mono- 
graph for P. Senedonis, 

Puccinia tinctoriicola. This is the name given in the list 
to a fungus growing on Serratula tinctoria. This was first de- 
scribed by Magnus in Abhand. Nat. GeselL Nurnberg XIIL 
P- 37 (^9^t)) under the name P, Hnctoriae/the name adopted by 
Grove, There is a previously described P. of Spega- 

zinni (Fg. Guar. L p. S3, 1886) and Magnus in Oesterr. bot 
Zeitschr. p. 491 (1902) rightly suggested changing the name of 
his fungus to P. to prevent confusion. 

Certain names given in all three lists are illegal in other 
cases where different names are given none of these are correct. 

Uromyces Polygoni-AVICULARIS Nov. comb. This fungus 
was first described by Persoon (Disp. Meth. fung. p. 39, 1797) 
under the name Pitcdinia Polygoni. This name, though given 
to the teieutospores, is unfortunately invalid, because it is, so to 
speak, '' pre-Linnaean." In his Synopsis, Persoon (p. 227) 
changed the name of this fungus to Pucdnia Polygoni avicu- 
lariae. The combination Uromyces Polygoni made by Winter 
(t.c. p. 154, r88i) cannot therefore stand and this well-known 
name should be replaced by Uromyces P oly goni-avicularis , 

Puccinia HYSTERIUM. Another well-known name which seems 
to be untenable on different grounds is Pucdnia Tragopogonis 
Corda (leones V. 50, 1842). Persoon described the aecidium 
stage in Syn. p. 21 1 as Aecidium Tragopogi, Winter t.c. p. 209 
(1884) accepted this specific name, and his combination Pucdnia 
Tragopogi is perhaps more commonly used than P. Trago- 
pogonisy and it is, in error, often attributed to Corda. Rohling, 
Deutschlands Flora 1813, gives the genus Pucdnia and then 
numbers the species giving a description of each and their 
synonomy. Number 9 (III p. 131) is described, its host given 
as Blatt, des Wiesen= Bocksbart ” and Uredo hysterium 
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Stratiss in Wetter. Annal 11 . p. 102 as a synonym. In the 
index, p. the combination Puccinia hysterium is made, a 
reference being given to the species number. It is certain what 
species is intended. 

Puccinia CALTHAECOLA. _ Schroeter in Cohn’s Beitr. z. Biol. 
Pflan. p. 61 (1879) distinguishes between two species of Puccinia 
growing on Cciltha falustris. He describes them under the 
names Puccinia calthaecola and P. elongaia and indicates that 
he does not know which of the two is the true P. Calthac of 
Link, remarking that only by examination of Link’s original 
specimens could the question be solved. ^Vinter in Hedwigia 
1 880, p. 39, states that he has examined these through the kind- 
ness of Professor Zopf, and finds that they correspond with 
P . elongata Schroet. He agreed with Schroeter after examin- 
ing his P. calthaecola WizX. it was distinct but “ kann wohl kaum. 
ihren Namen behalten, da dies zu haufigen Verwechslungen 
Veranlassung geben wiirde; iibrigens ist der.. Name wohl von 
vornherein als interimistisch gegeben zu betrachten. Ich 
erlaube mir fiir diese Art den Puccinia Zopfii vor- 

zuschlegen ” — ! Even such ingenious reasons seem insufficient 
for refusing the name P. calthaecola. 

Puccinia Anemones. In Gmelin’s Systema Naturae. 1791, 
P- 1472, Persoon diagnoses his genus Aecidium. On p. 
1473 we find “ fuscum 14, Aec. seminibus fuscis Persoon.” 
There is no host plant given and there is apparently no way of 
at present telling what fungus he had in mind, the fact that it 
IS in the second group “ cortice distincto orbato, seminibus sub 
epidermide effusis” being of little assistance. Relhan FI. 
Cantabr. Suppl. II. 1793 has an Aecidium fuscum recorded 
on Anemone nemorosa, Carduus arvensis etc. It seems 
to be usually assumed that the -Aecidium fuscum of Relhan 
is the. same fungus as the A. ftiscum of Persoon (Cf. 
c.g. Sydow- p. 530, Grove p. 215). This was, however, appar- 
ently not the opinion of Persoon himself. Commenting on a 
translation of a^ p^per of Richard Pulteney on Lycoperdon 
Anemones* he says, “ Uebrigens habe ich diese Art schon vor 
der Ersqheinung der Transactions dem Herrn Hof rath Gmelin 
zu der neuen Ausgabe des Linneischen Natursystems unter dem 
Namen: Aecidium Anemones mitgetheilt. Das von Hrn. 
Relhan (Suplem. 3tum FI. cantabrig.) hierhin gerech'nete 
Aecidium fuscum, ist eine ganz andere Art, und vermuthlich 
eine Utedo ” (Usteri’s Ann. Bot. 19, p. 43 (1796) ). He seems to 
have dropped his own Aecidium fuscum altogether. In his 
Observat. Myc. II. p. 24 (1797) he describes Puccinia 
Anemones and gives figures of the teleutospores, giving 

* Cf. Trans. Brit. Mycol. Soc. IV., p. 80 (1913). 


Aecidium fuscum Relh. no. 1199 and Sowerby Engl Firngi t. 53 
as synonyms.' In his Synopsis, p. 226, lie again uses this name 
for the teleutospores on Anemone nemorosa^ and thertd'orc it 
must stand instead of Puccinia fusca, 

PUCCIMA AMOMALA. This fungus was first described In^ 
Kornicke (Land-u. Forstw. Ztg. No. 50, 1865) as l\ siraminis 
var. simplex, and it was formerly usually known as P. Rubigo- 
vera var. simplex (Cf. Sacc. Syll. VIL, p. 625). In 1870 Otth. 
in Mitth. Nat. GescII. Bern., p. 114, gave the name P, Hordei to 
this fungus. (It w-as also independently called Lhomyces 
Hordei by Nielsen, 1874.) Fuckel had, how’cver, already be- 
stow'’ed the name P, Hordei (Symb. Mycol App. 2, p. 16, 1873) 
on a fungus on Hordeuni niurimim which Eriksson and Hen- 
ning think is probably P, glnmarum. The name now generally 
used is the P, simplex of these authors (Zeit. f. Pflaiizenkr. IV., 
p. 259, 1894), but this name is already occupied by a fungus on 
“ living leaves of wkat was apparently some species of Geum '' 
(Peck 34th Report, State Mus. N.Y., p. 41, 1881). It is also pre- 
dated by Rostrup’s name P. anomala in Thiimen Mycol. Univ. 
n. 831 (1877), which name is not liable to cause confusion. 

OCHROPSORA Ariae Nov. comb. The teleutospore stage of 
the fungus generally known as Ochro psora Sorbi seems to have 
been first described by Fuckel (Symbol. Mycol. p. 45, 1869) 
under the name Melampsora Ariae. The description of the 
teleutospores is wTong in that they are described as “ fuscis."^ 
From the account of the uredospores, the host plant and the 
specimens in FuckeFs Fung. Rhen. No. 2219, there can be no 
doubt, however, as to the fungus intended. (The specific name 
appears in SchleichePs Cat. PI. Helv. 1815, but the Uredo Ariae 
is a nomen nudum. Secretan, Mycographie III., p. 497 (1833), 
has a description of a fungus on Pynis Aria under the same 
name and mentions SchleichePs Catalogue. It is put in the sec- 
tion ''esphces noires” and the description mentions ‘'grains noir- 
purpurin and “ couleur purpixrin noiratre,” which seems rather 
remarkable for the species in question.) The uredospore stage 
w'-as again described by Oudeman (Nederl. Kruidk. Archief 2, 
L, p. 177, 1871) as Caeoma Sorbi. Three years later Rostrup 
found the teleutospores on Sorbus Aucuparia and described 
and figured them in Tidsskr. f. Skovbr. IL, p. 153 (1877) 
Melampsora pallida!^ When Dietel proposed the genus 
Ochropsora (Ber. Deutsch. Bot GeselL XIII., p. 401, 1895) 
took Ou demands specific name, Lind (Danish Fungi as repre- 
sented in the herbarium of E. Rostrup, 1913) proposes the com- 
bination Ochropsora pallida as Oudeman’s name referred only 


See Just’s Botanischer Jahresberichtc, 1877, p. 13 1 (1879). 
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uredospore stage. It would seem, however, that this 
combination should be replaced by Ochrofsora Ariae. 

Mr W M L kindness of Mr. Carleton Rea and 

^ obtained a quantity of the aecidium stage on 
nemorosa ra 1912. Mr. Hales, of the Chelsea Physic 
■n grew this for me in pots, and the leaves of 191^ were 

PvZfA were made to fnoculate 

Mr Aruncus, but were unsuccessful, 

pj' ^ the teleutospore stage on 

Pyrus Ana growing in the wood in which we obtained the 

the present season it is 
^^A ^1 t° “vestigate the method of infection of the Ane7none 
ditions the experiments under more favourable con- 

Persoon (Syn. p. 212 (1801) and in Gmelin Syst. Nat. 
P- 1473 (1791/ etc.) gives the name Aecidium Anemones to the 

h^t 7 • (He clearly distinguishes 

between this, and 7lm(77;/7« pu 7 ictatum oo Anemone Ranun- 
culoides) It seems inadvisable to take up this name in prefer- 
ence to Aeczdtum leucosferznmn DC. (Flor. fr. IL 2^0 i 8 o<^) as 
confusion with Pzzccima Anemones Tsupra) 
if adopted. Persoon had, of course, no idea of suggesting any 
relationship between these two fungi, regarding his three 
genera, Aecidium, Uredo and Puccinia as absolutely distinct. 

Phragmidium. An amazing mass of synonomy meets one 
when considering what names should be applied to the two fungi, 
the teleutospores of whij seem to have been first describfd 
by Tpde, Fungi Mecklenburg. Select! Fasc. i (1790), p 16 as 

Rosa alba (Tab. III. £ 26) and the var. /3 byssina “In super- 
ficie aversa foliorum Rubi idaci ” (Tab. HI. £ 2;). The name 
of the host is doubtlessly intended ior Rubus idaeus. The 
ngures show that Tode had seen the teleutospores. His names 
however, cannot hold, as they antedate Persoon’s Synopsis’ 
he name Phragmidium discifiorum which has been proposed 
by James and accepted by several authors, should therefore be 
dropped. First considering the variety a. The uredospores of 
Ais specie were given the name Lycoperdon subcorticinum in 

SSls P- and their host 

plant as Rqsenstrauches. This name* is invalid in that it is 

given to an imperfect stage and is also prior to Persoon’s Syn- 
opsis. In the Synopsis, p. 230 (also Disp. meth. fung. p. 38. 1 707) 
Persoon has a species Puccinia mucronata which has apparently 
the same limits as Ascophora discifiora. There are two sub- 

* Phragmidium subcorticium Wint. P. subcorticatuin Piown 


species, a. Pitccmia Rosac\ on Rosrz ceniifoUa and R. <dha and 
1*5. PMCcima Rubi on Rubus fmlicosus especial i}% rarely on 
R. ulaeus. ^ The specific name mucYonata was taken up by Fries 
(Observationes Mycologicae L p. 225, 1815) for Persoon’s sub- 
species Puccinia Rosae^ which latter name liad been used as a 
specific name by Schumacher (Enumeratio Plant. Snell IL, p. 
235, 1803) and also by De Candolle. It would seem that Fries' 
old specific name, so familiar in the old English floras should 
be adopted. The combination Phragmidium mucronatum was 
made by Schlechtendal, FL Beroi. IL p, 156 (1824'). 

There are certain difficulties which arise in connection with 
Persoon^s second subspecies, Puccinia Rubi. Sowerby, in his 
English Fungi, VoL III, p. 387, tab. CD, fig. 9 (1803) has a 
popular description of a fungus “ very common in autumn on 
the leaves of brambles. It is also not uncommon on the foliage 
of some of the RosaeP The figure shows a bramble leaf, and 
also some teleutospores. In the same year Schumacher l.c. has 
a description of Puccinia Rubi growing on Rubus idaeus. Of 
these two descriptions it seems logical to take SchiimacheFs, 
seeing that Sowerby's includes several species. The former 
doubtless intended his two species Puccinia Rosae and P. Rubi 
to represent the two subspecies of Persoon. He does not give 
a reference to Persoon, but that was not at all unusual in the 
older F'loras. The var. j3 byssina of Tode was on Rubus 
idaeus (supra). The P. Rubi of Schumacher has only this 
plant mentioned as a host. (Persoon's P, Rubi is on Rubus 
fruticosus^ rarely on R. idaeus i) The Phragmidium on Rubus 
idaeus has of course received the name Puccinia Rubtddaei 
DC. FL fr. VI. p. 54 (1815) — Phraginidium Ruhiddaei (DC.) 
Karst, in Myc. Fenn. IV., p. 52 (1878). (Persoon also had the 
uredostage separated — Uredo Rubiddaei (Syn. p. 218)). 
There seems no way out of accepting Schumacher's Puccinia 
Rubi as the name for the Phragmidium on Rubus idaeus. 
It seems illogical to extend the list of host plants to include 
other species of Rubus and then to exclude 2 ?. idaeus. If the 
name be not accepted in this sense then Phragmidium Rubi- 
idaei (DC.) Karst, should be taken. 

For the other species the trouble is that there is the danger 
of confusing it with Phragmidium violaceum (Puccinia violacea 
Schulz. Prodrom. FL Starg., p. 459, 1806). Phragmidium but- 
bosum, formerly used, cannot hold as the first description of 
the teleutospores, Uredo bulbosa^ Strauss in Welt. Gesell. Ann. 
IL, p, 108 (1810), refers to the ‘Lseptulis constanter quatuor” 
and is therefore P. violaceum, (Fries Obs. p. 226 used the 
specific name in his species Aregma bulbosum In Rubo idaeo 
aliisque.”) Another name formerly used, Phragmidium incras- 
satum^ was proposed by Link Sp. Plant VL ii. p. 85 (1825), 
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was used by him in the same sense that Puccinia tnucronaia was 
used by Persoon; — Pkragmidium incrassatum: var. i. Mucro- 
natum^ var. 2. Bulbosum. Fuckel Symb. Mycol. p. 47 (1869) 
uses the name P, incrassatum for var. 2. He attributes this to 
Tulasne and gives a reference to Ann. Sci. Nat 4 IL (1854). 
No page is given. The same reference is given in Sydow with 
the addition of the page at which the paper commences. I can- 
not find P, incrassatum used in this restricted sense in any of 
Tulasne's writings. If the name was first given in this nar- 
rowed sense by Fuckel, .it is predated by P. cylindricum Bon. 
Coniom. p. 60 (i860)., Thus, it seems that the names Phrag- 
midhmz Rubi, P. Rubiddaei and P. siibcorticimn of the list, 
should be altered to P. cyltndrictmi , P, Rubi and P. 7 nucro 7 iatum 
respectively. 

I wish to express my indebtedness to Dr. Rendle and Mr. 
Gepp for their kind assistance in points of nomenclature. 
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ON THE IDENTITY OF CORTiCiUWI POROSUM 
BERK. ET CURT. 

By E, M, Wakefield, FXS. 

In the Annals and Magazine of Natural History, set. V., VoL 
3 (1879) p, 21 1, there appeared in “ Notices of, British Fungi ” by 
Berkeley and Broome, the description of a specit^ of Corticiurn, 
in the following words : — 

“ Corticiurn porosum. Berk, and Curt. MSS. Resupinatum 
lacteum, hie illic porosum ; margine iibero reflexo. 

Aboyne. Apparently the same with specimens from Ven- 
ezuela. The pores look as if little dew-drops had settled on the 
hymenium, which had in consequence contracted or, rather, re- 
tracted.” 

In the C. porosum cover at Kew, where Berkeley’s herbarium is 
preserved, there are but two specimens which belonged to him. 
One of these is labelled in his handwriting C. porosum, B. 
and C., 203, Venezuela.” The other has no name, and bears 
only the locality “ Glamis.” There exists no specimen from 
Aboyne, which is in Aberdeenshire, whilst Glamis is in Forfar- 
shire. The two specimens prove to belong to different species, 
hence there arises a difficulty as to nomenclature. 

The Glamis specimen, in spite of the discrepancy as to locality, 
corresponds exactly with Berkeley’s description of the appear- 
ance of the hymenium, and seems undoubtedly to be the plant 
he had in mind when drawing up the description. The Vene- 
zuela specimen is cracked irregularly into very minute areas, 
but has not the same appearance of shallow pores. Hence if 
the name porosum is retained, it seems justifiable to regard the 
Glamis specimen as authentic, even if it is not the actual type 
of his species.^ 

Microscopic examination shows, however, that this plant is 
identical with a species which Bresadola, in Brinkmann’s West- 
falische Pilze, No. 18, and in Hedwigia, VoL 39 (1900), p. 221, 
named Corticiurn (Gloeocystidium) stramineum. When in 
perfect condition the plant is quite smooth, or with the hymenium 
only slightly interrupted towards the edge. The pores ” in 
Berkeley’s specimen appear to be merely accidental (as 

* It is possible that Berkeley’s citation of “Aboyne” in his description was 
an error, and that Cdamis was the correct locality. 


is also the reflexed margin), and might well be caused 
in the way he suggests, as the tissue of the fungus is com- 
posed of very closely agglutinated hyphae with abundant 
“ gloeocystidia,” and approaches a mucilaginous or gelatinous 
consistency. Berkeley’s name is inapt, and the species is not 
recognisable from the description; yet regarding the Glamis 
specimen as authentic (as in view of its agreement with the 
description it undoubtedly is) according to ruks of priority 
the name C. porosum must be adopted for this species, and 
C. sUamineum Bres. regarded as a synonym. 

The plant is well characterised by its close tissue, with 
abundant, rather short, tapering “gloeocystidia,” which in old 
specimens sometimes occur in superimposed layers. They are 
about I0-I5fr wide at the base, gradually tapering to an obtuse 
narrow apex. The spores are elliptical, usually guttulate, and 
4-5 X and the wall becomes deep violet-blue on the appli- 

cation ofiodine, as was noted by Bourdot and Galzin (1912). 

The plant seems to be rare in Britain, the only specimens I . 
have received having been collected by Mr. W. B. Grove at Earls- ,j 
wood and Studley Castle, Warwickshire. 


A LIST OF THE BRITISH SPECIES OF DIS- 
COMYCETES ARRANGED ACCORDING TO 
BOUDIER^S SYSTEM, WITH A KEY TO THE 

GENERA. 

By /. Rarnsbotiom^ l/.A., FX£: 

In compiling a list of the British Discomycetes it was con- 
sidered advisable to adopt the arrangement given by Boudier 
in his Histoire et Classification des Discomycetes D’Europe 
(1907)/’ To assist those who wish to use the list, the genus 
under which Massee (British Fungus Flora I\^) places the 
species is indicated. Where the species is included under 
another species in Massee, the name of the latter is given in 
brackets. Names in italics indicate that the species is not 
given in Boudieds list; the names of such species which are 
included by Massee are in square brackets; those which are not 
in Massee’s book, and concerning which M. Boudier has not 
expressed an opinion, are given in round brackets. In com- 
piling the key to the genera, I have received great assistance 
from a paper by Boudier, “ Nouvelle classification nature! le 
des Discomycetes charnus,” Bull. Soc. Mycol. France L, p. 91, 
1885. I have to thank our honorary member, Mons. E. Boudier, 
for his great kindness, in answering several queries. I also 
wish to thank our honorary secretary, Mr. Carleton Rea, for 
valuable suggestions and criticisms. 

It should be noted that fro parte should be added after the 
names of authors in almost all cases, 

DISCOMYCETES. 

Receptacle disciform, having the hymenium spread out on 
the upper surface in a distinct thin membrane intimately asso- 
ciated with it and following all its undulations, generally cup- 
shaped, closed at first, soon opening and expanding with growth 
and often becoming finally convex, sessile or stipitate, gener- 
ally simple, regular, sinuate or strongly lobed, sometimes com- 
pound, that is, having several hymenia on the receptacle. 


■■ ■■ 344 :- 

Ascus dehiscing by a circular opening at the apex, furnished 
with a lid (operculum) either bending backwards, or more 
or less closing the opening: more rarely dehiscing by a 

bilabiate aperture ......v*. ........... OPERCULEAE 

Ascus dehiscing by a simple orifice ( foramen) at the apex 

INOPERCULEAE (p. 370) 


OPERCULEAE.^: - ; 

Margin of the receptacle enclosing the hymenium 

Operculeae margiiiatae 

Margin of the receptacle, if any, not enclosing the hymenium 

Operculeae immarginatae (p. 350) 


Operculeae margfiriatae. 

Several distinct hymenia on a receptacle § COMPOUISIP 

A single hymenium on each receptacle ..... ..... § SSIVIPLE 

§ COMPOUND. 

Receptacles stipitate having distinct alveolar hymenia, separ- 
ated by sterile flanks or ribs Morchellaceae , 

^ Morchellaceae. 

Pileus adnate to the stem throughout (Adnatae) or slightly 
separated at the base by a circular groove (Dutantes) 

Morchella (i)"^ 

Pileus not adnate to the stem throughout but always separated 
from it by at least half its height Mitrofhora (2) 

§ SIMPLE. 

Receptacles always more or less stipitate; pileus campanulate, 
regular, or lobed, having the margin edges reflexed in the 
form of a hood, mitre or saddle Mitreae 

Receptacles stipitate or sessile, always concave when young but 
often becoming spread out or even convex when old, 
almost always thin in comparison with their size; asci 
cylindrical and relatively narrow ... Cupuleae (p. 345) 

Receptacles almost always sessile, thick and lenticular, cupular 
only at first, becoming hemispherical then convex or pul- 
vinate; asci usually relatively broad Lenticuleae (p. 348) 

Mitreae. 

Stem cartilaginous and often grooved fiELVELLACEAE 

HELVELLACEAE. 

Pileus little or not lobed, reflexed in the form of a hood, 

* Number of genus in list of species. 
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attached by its centre to a long stem ; spores without gut- 
tulae but having external protoplasmic granulations at 

each end Vcrpeae 

Pileiis more or less divided or lobed and bent, more rarely 
regular, generally, stipitate" .in the form of a mitre or 
saddle ; .spores, always with one'.or more oleaginous guttiilae 

. fielvelleae 


Verpeae* 


Hymeniurn not, or scarcely wrinkled; spores 8 in ascus 

VerpaXs). 

Heivelieae. 


Receptacle more or less ovoid, conical and little lobed, with 
edges applied to, and often united with a short and stout 
stem ; hymeniurn strongly veined and more or less undu- 
late; spores fusiform, apiciilate at both ends, usually 

with three guttulae ....................... Gyro?mira (4) 

Receptacle bent on the stem from several sides, entire or deeply 
lobed with edges free or joined in places to the 
stem. 

Spores elliptical with a large central oil guttula accom- 
panied or not by other granulations. 

Receptacle freely lobed; stem relatively thick; grooved 
(Sulcipedes) or smooth (Laevipedes) 

Helvetia ( 6 ) 

Receptacle entire or hardly lobed, more saddle-like, stem 
relatively slender; smooth (Laevipedes) or vil- 
lose Leptopodia (7) 

Spores elliptical or fusiform without a central guttula but 
with 1-2 smaller guttulae at the extremities, rarely 
divided Physoniitra (s) 


Ciipuleae. 

Receptacle usually fairly large and terrestrial ... PEZIZACEAE 


PEZIZACEAE. 

Receptacles flattened not cupular. 

Receptacles expanded from the first, furnished on lower 
surface with root-like strands of mycelium 

I^tiiziiieae (p. 346) 

Receptacles soon becoming expanded, without root-like 
strands of mycelium, sessile; asci not turning 

blue with iodine Bisclneae (p, 3^6) 

Receptacles cupular or ear-shaped. 

Asci turning blue at the apex with iodine. 

Receptacle always more or less furfuraceous, especially 
towards the margin, sometimes slightly tomen- 
tOSe ■ Aleiirieae (p 346)- 


Asci not turning blue with iodine. 

Receptacles generally stipitate or subsessile, usually 
veined below, the veins terminating on the stem 

Acetabwleae 

Receptacles cupuliform, regular or laterally split, finely 
furfuraceous or tomentose; hyinenium of various 

colours, sometimes black Pezizeae (347) 

Receptacle cupular, externally covered with hairs, usually 
longer and more numerous towards the margin; 
hymenium never black Lachneae (347) 

Acetabuleae. 

Spores obtusely elliptical having a large central guttula and 
usually granules at each extremity. 

Stem long, slender, ordinarily not grooved or slightly lacu- 
nose. (Differs from Leftopodia in being always 

cupular) Cyaihifodia {?>) 

Stem, when present, generally thick and grooved 

Acetabula (9) 

Spores navicular or subfusiform, often finely yerrucose when 
mature, containing several oleaginous guttulae; 
pedicel long and slender Macro fodia (10) 

Rhizineae. 

Paraphyses covered with an epithecial agglutination breaking 
up into narrow strips Rkizina (n) 

Discineae. 

Spores fusiform, guttulate, with pointed or truncate append- 
ages at each end Discina (id) 

Spores elliptical,, eguttulate, often with external granulations 
at each end Disciotis (13) 

Aieurieae. 

Spores elliptical. 

Spores with neither guttulae nor oily granulations ; receptacle 
usually sessile or nearly so, cupuliform, more or 

less furfuraceous Aleuria ^14) 

Spores with two guttulae, accompnaied or not by granula- 
tions. 

Receptacle from the first terrestrial and open. 

Receptacle cupuliform, furfuraceous, more or less 

lactescent Galaciinia (15) 

Receptacle always thick, rather spread out in the larger 
species, cushion-shaped in the smaller ones 

Pachyella (18) 


S 4 f 


Receptacle at first subterranean and closed, opening 
,, aiterwards in a star-like nianncr and Ijecoiiung 

semi-emergent Sarcos//M^:ra (ib) 

Spores round; receptacle' first' cupular then flattened 

Plkaria (j?) 


Pexizeae. 


Asci of medium size. 


Receptacle more or less ear-shaped, rarely entire. 

Receptacle car-shaped, cartilaginous ; paraphyses straight ; 

spores with a central guttula ... IVymzella (h9; 
Receptacle ear-shaped, furfuraceous ; paraphyses vvitli 
granular contents, often curved at the apex; 

spores with two guttulae Oiidea (20) 

Receptacle cupular and not split at the side, otherwise as 
in Otidea except that the paraphyses are fre- 
quently straight, and the spores verrucose 

Pseudo tis (21) 


Receptacle entire, rarely incised. 

Paraphyses slender and colourless or nearly so, hardly 
thickened at the apex. 

Spores with oleaginous guttulae usually two in number, 

and granulations Pttshilaria (22) 

Spores without guttulae Geo pyxis (23) 

Paraphyses coloured, generally clavate at the apex, con- 
tents colouring green with iodine ... Peziza (24) 
Asci long and slender ; paraphyses often very branched. 
Hymenium usually of a scarlet red; branches of paraphyses 

pointed Sarcoscypha (25) 

Hymenium black, rarely olive. 

Receptacle stipitate or substipitate ; stem covered with 
black or brown fibrils; spores elongate-elliptic 

Urmda (26) 

Receptacle sessile, covered externally with septate, 
elongate and undulate (or even spiral) hairs; 
spores round, often appearing falsely septate 

Pseudo pie ctania (27) 


Lachneae. 

Hairs white; spores usually verrucose, with two large oleagin- 
ous guttulae Leticoscypha (28) 

Hairs brown, rigid or flexuose. 

Hairs rigid, attenuated into a point at the apex, short, longer 
towards the margin. 

Spores without guttulae or having small granulations, 
epispore usually smooth Tnckaria (29) 
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Spores usually with two guttulae with or without smaller 
granulations, epispore usually verrucose 

Lachnea (30) 

Hairs fiexuose or contorted, generally very long and not 
pointed, receptacle at first subterranean and 
completely closed, then exposed, cupular, star- 
shaped . Sefultaria ( 3 t) 

L.enticulea.e. 

Ripe asci scarcely projecting from the surface of the 
hymenium; spores often guttulate, never coloured; proto- 
plasmic contents of the paraphyses turning green with 

iodine HUMARIACEAE 

Ripe asci projecting from the surface of the hymenium, caus- 
ing it to appear more or less warted or papillate; spores 
without guttulae, often coloured ASCOBOLACEAE 345 

HUMAJRIACEAE. 

Receptacle covered externally or at the margin with pointed 
hairs generally of a brown or tawny colour ; hymenium of 

various colours Cilianeae 

Receptacle tomentose, glabrous or fur furaceous, almost always 
yellow orange in colour Humarieae (p. 34^ 

CIHarieae. 

Hairs of receptacle long and pointed; spores usually guttulate. 
Hymenium whitish or cinereous; hairs brown; paraphyses 

clavate at the apex Tnchofhaea (32) 

Hymenium brownish, furnished with black hairs similar to 
those of the exterior; paraphyses divided at the 
apex into a fascicle of brown hairs. (On pine 

leaves) Desmazierella (33) 

Hymenium red or yellow, rarely tawny or pink. 

Spores guttulate. 

Spores oval or round, containing numerous oleaginous 
granules; receptacles covered externally with 
brown hairs ; hymenium usually carmine red ; 

generally terrestrial Ciliaria (34) 

Spores elliptical; hairs of receptacle colourless; 
hymenium usually yellowish; growing amongst 

mosses Neoiiella (36) 

Spores eguttulate, elliptical; hairs of receptacle few and 

pale coloured ; hymenium usually yellowish ; often 

fimicolous Cheilymenia (3S) 

Hairs of receptacle short and obtuse; spores with or without 
guttulae. 
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Spores continuous. 

, Spores guttulate. .. 

Spores reticulate ..-or verrucose; receptacle red, terrestrial 

Melastisa (37) 

Spores „ smooth; receptacle orange, carboiiicokms 

Anlhfacobia (3<^) 

Spores eguttiilate; receptacle pale, shortly stipitatc 

■ PseudombropMla (39) 
Spores uniseptate, oblong, cylindrical, often slightly curved; 

parapliyses linear. (Appearance recalling that of 
Lac hnelld) Petroiia (40) 

Hiimarieae. 

Receptacle externally fioceose, very rarely smooth; paraphyses 
usually with clavate tips. 

Spores guttulate. 

Spores elliptical or subfusi form, usually smooth, rarely 

verrucose or reticulate Hzmmria (41) 

Spores round. 

Receptacle yellow or orange coloured; paraphyses 
clavate; spores verrucose, rarely smooth 

Lampfospora (4^) 

Receptacle whitish, hymeniurn yellowish-orange ; para- 
physes very slender ; spores smooth ; growing on 

conifers Pithy a (43) 

Spores eguttiilate, smooth, elliptical; receptacle furfuraceous, 
growing on dung Coprobia (44) 

Receptacles externally smooth; paraphyses very slender and 
branched, apex curved, not clavate; spores round 
and filled with oleaginous granules 

Pulvvmda (45) 

ASCOBOLACEAE. 

Spores usually violet becoming brown or brownish with age; 
ripe asci projecting from the hymeniurn, making it appear 
under a lens papillate with black points or warts Ascoboieae 

Spores colourless or nearly so; ripe asci usually projecting 
from the hymeniurn, which appears papillate and of one 
colour Pseudo-Ascoboleae 

Ascoboieae. 

Spores violet becoming brown. 

Spores not aggregated in a cluster and not surrounded by a 
special membrane within the asciis. 

Spores elliptical, dark coloured. 

Receptacle externally glabrous or furfuraceous 

As CO bolus (46) 
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Receptacle externally hairy Dasyobolus (47) 

Spores perfectly round, sometimes pale in colour 

Sfkaeridiobohis (48) 
Spores aggregated in a cluster and surrounded by a special 
membrane within the ascus ... Sacco bolus (49) 
Spores when mature slightly brownish, internally granulose, 
covered with a very raised network forming 
regular alveoles; receptacles rounded then pul- 
vmate, immarginate Boudiera (50) 

Pseudo- Ascoboleae . 

Spores round; paraphyses fairly thick, septate, and some- 
what jointed; margin of receptacle more or less 

dentate Cubonia (51) 

bpores elliptical or fusiform. 

Asci projecting prominently from the hymenium ; spores 

numerous Thecotheus (52) 

Asci slightly projecting beyond the hymenium. 

Asci many. 

Asci containing eight, rarely sixteen, spores. 
Receptacle externally glabrous or slightly fuy- 

furaceous Ascofhanus (53) 

Receptacle externally hairy Lasiobolus (54) 

Asci containing numerous spores ; usually very wide. 
Receptacle brownish or reddish in colour; ascus 
dehiscing operculately ....... Rhyfarobius (S5) 

Receptacle white or coloured otherwise than brown 
or red; ascus dehiscing by a bilabiate aperture 

AscoBonus (56) 

Ascus one, oval, containing several hundred spores, 
apex projecting prominently from the hymenium 

T helebolus (57) 

Operculeae immargrinatae. 

Receptacle present or absent, never cupuliform but more or 
less flattened or convex; ascus dehiscing operculately 
carbonicolous, terrestrial or saprophytic 

Pyronemaceae 

Receptacle inconspicuous; ascus dehiscing by a bilabiate aper- 
ture; true parasites Exoasceae 

Pyronemaceae. 

Spores colourless, oval, without guttulae; paraphyses slender; 
receptacles at first separate then confluent in more or less 
extended plates; not fimicolous Pyronema (58) 

Spores brown or yellowish, round or ovoid, granular or strongly 
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reticulate; paraphyses rare or none; receptacle wanting; 
asci arising in fascicles on the royceliuin ; 

As codes mis (59) 

Exaasceae. 

Asci generally octosporous, and usually provided with a 

basal cell Exoasats (6i) 

Asci generally polysporous, rarely having a basal cell 

'Fap/mna (6o)^ 


INOPERCULEAE. 

Margin of the receptacle enclosing the hymenium 

Inoperculeae marg’inatae 
Margin of the receptacle, if any, not enclosing the hymenium 
(No British species yet recorded) 

Inopercuieae immarg:iiiiatae 


inoperculeae margrinatae. 

Receptacles of a waxy or gelatinous consistency, always super- 
- ficial ^ i PLEBHY 

Receptacles of a cartilaginous (or at least firm) consistency, 
free, caespitose or incrusted § CARTlLAGH^bilS (p. 357) 

I FLESHY. 

Receptacle stipitate, rarely sessile, elongate-clavate or orbicu- 
lar; hymenium covering the club and adnate to the stem, 
or only separated by a groove Ciavwlea.e 

Receptacle sessile, rarely stipitate, at first truncate, then plane 
or convex, rarely slightly cupular, always thick relative 
to its size Spisseae (p. 3^3) 

Receptacle often stipitate, at first distinctly cupular, becoming 
plane, afterwards flattening, usually thin relative to its 
size , Cyathwleae (p. 354) 

Olavuieae. 

Stem dilating imperceptibly into an elongated club, more 
rarely rounded ; club covered with the hymenium and not 
separated from the stem by a groove; terrestrial 

OEOGLOSSACEAE 

Stem dilating imperceptibly or brusquely into a less elongated 
often rounded club; the hymenium on the club separated 
from the stipe where this is present, by a more or less 
marked groove; generally epiphytal, rarely terrestrial 

LEOTIACEAE 


GEOGLOSSACEAE. 


Spores brown or olivaceous, usually multiseptate. 

Hymenium hairy Trichoglossum (62) 

Hymenium smooth, and sometimes viscous 

Geoglossum (63) 

Spores hyaline. 

Spores septate Leftoglossum (64) 

Spores continuous Micro glossum (65) 


LEOTIACEAE. 


Hymenium never pulverulent nor floccose even when dry. 

Spores claviform or fusiform. 

Spores claviform, very elongate, internally granular, 
finally septate; paraphyses slender, branched, 
curved at the apex; club more or less undulate, 
often flattened Sfathularia (66) 

Spores linear-claviform, with granulations or small gut- 
tulae; paraphyses slender, curved at the apex; 
head rounded, more or less lobed 

Cudonia (69) 

Spores subfusiform becoming Anally uniseptate; para- 
physes straight, not branched, or divided only at 
the base, Ailed with oil globules; head rounded 

Cudoniella ( 70 ) 


Spores oblong. 

Spores oblong, eguttulate, continuous or Anally uniseptate; 
groove between hymenium and stipe indistinct 

Mitrtda (67) 

Spores oblong-fusiform, guttulate when young, continuous 
or Anally septate ; groove between hymenium and 

stipe very distinct Leoiia (68) 

Hymenium floccose, pulverulent or Alamentous. 

Hymenium at Arst smooth; spores remaining very often 
attached to the surface of the hymenium during 
desiccation and making it appear tomentose or 
hairy; spores Aliform; paraphyses slender, ter- 
minating in a fascicle of coloured clavate 
branches. 

Stipitate Vibrissea (70 

Sessile Afostemidium (7O 

Hymenium floccose from the Arst; paraphyses numerous, 
slender, undulate, much longer than the asci and 
retaining the spores; spores small, round and 

flattened Pilacre ( ^Roesleria) (73) 

# 
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Spisseae. , 

Receptacle stipitate, obconic'or' turbinate, gelatinous; foramen 
marginate OMBROFHILACEAE 

Receptacle stipitate or obconic,, gelatinous and elastic, very 
thick; foramen marginate BUWARIACEAE 

Receptacle sessile, rarely obconic, brightly coloured, thick; 

, foramen immarginate,.'. CALLOtlACEAE 

OMBROPHILACEAB. ' 

Stipitate or turbinate; spores oblong, sub fusiform without gut- 
tulae or having only granulations 

Ombrofhila (74) 

Obconic, rarely stipitate; spores with guttiilae or granulations. 

Growing on wood or decaying plants. 

Receptacle very thick, convex, tawny or whitish in colour, 

rarely yellow Pachydisca (75) 

Receptacle thick and turbinate, a little cupuliform, usually 
yellow Calycella (7^) 

Terrestrial. 

Externally subtomentose ; hymeniiim more or less sur- 
rounded by a dentate margin Discinella (77) 
Glabrous or granular with an irregularly dentate, blackish 
margin M elachroia ( 78 ) 

BULGAJRIACEAE. 

Spores hyaline, continuous or septate; receptacle purple or 
violaceous, rarely green Coryne ( 79 ) 

Spores black or olivaceous, continuous. 

Receptacle turbinate or substipitate ; often only four 
spores becoming coloured in the ascus 

B 2 d g aria (80) 

Receptacle sessile, expanded ; all spores coloured 

Btdgariella (Si) 

CALXOI^IACEAE. 

Receptacle usually erumpent, glabrous, generally reddish, in- 
conspicuous, consisting principally of asci; para- 
physes rare Agyruun (86) 

Receptacle rarely erumpent. 

Paraphyses slender, very much branched, very rarely clavate 
at apex; spores simple or septate. 

Hymenium appearing finely tomentose owung to the pro- 
jection of the paraphyses which are dendroid at 
their apices and longer than the asci 

Polydes^nia (84) 

Hymenium smooth; spores oblong or slightly fusiform, at 
first guttulate, then pluriseptate ; receptacle 
greenish or olivaceous Cotynella (82) 



Paraphyses^slendero^r cylindrical, simple, or branched only 

Paraphyses slightly or not thickened at apex 
Spores usually elliptical or slightly fusiform, with a 

^ more) at maturity; receptacle 

yellow or reddish, sometimes erumpent 

c • , ^ . Calloria (85) 

Spores ovoid, fusiform or cylindrical, more or less 

''^“Ptacle bright in colour 
and often translucent; margin often dentate 

Paraphyses Ur.ekened a. the apex, 

Paraphyses slender, lanceolate at the apex; asci clavate- 
margin of the receptacle distinctly lacerate or 

dentate . Habrostictis (87) 

laraphyses slender, apex swollen into a knob- asci 
almost cylindrical; spores often more ox less 

Paraphyses thick, apex clavate; of the same colour as 
the receptacle; receptacle exceedingly small- 
growing on Jungennanniae Mniaecia (83) 

_ Cyathuleae. 

Receptacle usually stipitate, glabrous or finely flobcose': rarelv 

marginate foramen; spores ovoid, verJ 

rarely haying a medial wall CIB0«UCEAE 

Receptacle stipitate or sessile, hairy; ascus with immarginate 

Sri cnn7 fusiform ewSe 

Receptacle sessile, more or less covered with hairs whmh^lre 

i^^SS5Ste"or 'mT‘^''°'. ascus with 

immargmate or marginate foramen; spores oblontr-f.ic,' 

form, often a little curved, sometimes finally septate^ 

MOLLISIACEAE 

CIBO^RIACEAE. 350 J 

“ Tif ihf aXt°far,^ 4 ?;'rp“ir' '“'f 

RecentacI becoming finally septate"^^. cfbode^^^ 

tSS'E y ° *"?'>’ neve, hairy; 

g^-^rally tom- 

Ciborieae. 

Stem arising from a sclerotium 

Stem arising from a stroma enveloping the organs on which it 

sclerotium*^^*^ differentiated into a 

Stem not aririno- f '"'i • (92) 

m not arising from a sclerotium or stroma ... Ciboria (90) 




Helotieae. 

Receptacle entire at the margin. 

Spores more or less oblong or cylindrical, often curved, 
obtuse at both ends, 

Ascus turning distinctly blue with iodine; spores filled 
with oleaginous granulations, often finally pluri- 
septate; receptacle fawn, olivaceous or testaceous 

in colour Phialea (93) 

foramen of the ascus scarcely tinging blue with iodine; 

spores with only a few granulations; receptacle 
green, more or less bluish or yellowish in colour 

Cklorosplenimn (94) 
Spores more or less fusiform, sometimes curv<xl, having 
guttulae or granulations near the ends, rarely 
septate in the middle at maturity 

Helotmm ( 95 ) 

Receptacle dentate at the margin. 

Spores continuous. 

Teeth of membranous margin wide and obtuse; spores 
oblong, rounded at both ends, very granular 

internally Stanmaria ( 9 ^) 

Teeth of membranous margin pointed and very long; 
spores elongate- fusiform, scarcely granular. 

Receptacle stipitate Cyatkietda (97) 

Receptacle sessile Perusicmnalis (98) 

Spores pluriseptate. 

Receptacle light in colour, stipitate ( Podohelonidium) or 

sessile (Eubelonidium) Belonidmm (99) 

Receptacle brownish, almost always sessile 


Bedonium ( 100 ) 


LACHNELLACEAE. 


Receptacle stipitate or sessile, exterior covered with fairly 
long, septate, more or less flexuous hairs, often covered 
with granules which sometimes disappear; paraphyses 
acuminate-fusiform; spores elongate or filiform, con- 
tinuous Dasyscypheae (p. 356) 

Receptacle more or less sessile, less hairy and rather tomentose; 
paraphyses linear, rarely a little acuminate; spores less 
elongated, sometimes even round, occasionally septate 

Trichoscypheae (p, 356) 

Receptacle very small, sessile or shortly stipitate, campanulate, 
open only when moist, covered with a short pubescence 
formed of hairs usually attenuated at the summit, con- 
tinuous, more rarely septate, with thick walls and usually 
more or less flexuous ; spores oblong, usually continuous 

Urceoleae (p, 356) 
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Dasyscypheae. 

Receptacle hairy. 

Receptacle stipitate. 

Receptacle stipitate, spores elongate-fusiform 

Dasyscyfha (loi) 

Receptacle sometimes almost sessile, spores very long and 

filiform Erinella (103) 

Receptacle sessile, spores elongate-fusiform, sometimes a 
little curved Lachnella (104) 

Receptacle glabrous, stipitate, paraphyses acuminate-fusiform 

Hyphoscyfha (102) 

Trichoscyplieae. 

Receptacle stipitate, turbinate, or urceolate. 

Spores oval, sometimes quite round; receptacle covered with 
septate, white, often granular hairs; hymenium 
orange; usually growing on conifers 

Trichoscyfha (105) 
Spores round; receptacle tomentose rather than hairy; 

brightly coloured, muscicolous or growing on the 
branches of deciduous trees Pithyelld (106) 

Receptacle sessile. 

Receptacle densely hairy, developing on a generally fairly 
abundant mycelium; spores oblong 1-3 septate 

Arachnofeziza (*107) 
Receptacles slightly hairy, fairly thick and always a little 
translucent; spores oblong, often a little clavi- 
form, continuous Hyaloscyfha (108) 

Urceoleae. 

Receptacle stipitate, covered with short hairs ; spores oblong or 
oval, few or no internal granules 

Micro podia (109) 

Receptacle sessile rarely stipitate. 

Receptacle sessile, clothed on the exterior with short, crowded 
hairs, attenuated at the summit, walls fairly 
thick, often united into ribs; asci small, fairly 
wide; spores oblong or fusiform 

Urceolella (no) 

Receptacle sessile, or very rarely substipitate, covered on the 
exterior with almost colourless, obtuse hairs; 
asci claviform ; spores oblong, often a little curved 

Trichopeziza (m) 

MOLLISIACEAE. 

Margin usually fimbriate with white or whitish hairs, never 
membranaceous lacerate. 
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Receptacle plane not urceolate, margin broad, while or 
whitish, . and having obtose hairs in parallel 
rows p externally . covered with simple, obtuse, 
black or very dark hairs ... Coronellatia (ns) 
Receptacle always urceol ate when young. 

Paraphyses always filled at' first with an oily protoplasm 
which separates later into thick granules; septate 
only .at base, thick,' elongate clavate. 

Receptacle growing on an abundant mycelium (subicii- 

lum) ■ Tapesia (n/) 

Receptacle naked at the. base or only having a few 

mycelial hyphae ( Aioliisia (n6) 

Paraphyses not having an oily protoplasm. 

Receptacles more or less aggregated, growing on a 
black stromatiform snhic'\^um.,.,Epkelina (^3) 
Receptacles not growing on a subiculum. 

Spores uniseptate; receptacles not villose; paraphyses 
often septate towards the summit Nipiera (nS) 
Spores continuous. 

Receptacle pubescent, generally black externally, 
margin whitish; hairs septate, obtuse, blackish, 
often converging into fascicles or ribs 

Pyrenopeziza (112) 
Receptacle pubescent, hairs pointed, septate, sparse 

and less fasciculate Piroiiaea (114) 

Receptacle granular, margin not fimbriate 

Mollisiella (np) 

Margin formed by a cellular membrane which tears into irregu- 
lar teeth ; receptacle externally blackish, super- 
ficial on a black, elongated, linear stroma ; spores 
irregularly elliptical Spilopodia (120) 

§ CARTtLACIISlOUS. 

Receptacle superficial or erumpent, not incrusted ... Libreae 

Receptacle buried in the substratum, often coalescing with it, 
not becoming superficial Incrusteae (^p. 361) 

Libreae. 

Receptacles firm, scattered, free or becoming so finally, gener- 
ally blackish, rarely brighter coloured, rarely erumpent 
and then distinguished by their blackish colour 

(superficial.) PAXEjLtAi^IACEAE (p. 358) 

Receptacles firm, caespitose, subcorticular then erumpent, 
generally yellowish or ferruginous, rarely blackish 

■ .'.(Erumpent.) .DERMAXEACEAE (p. 3,5.9) 


1 
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PATELLARIACEAE. 

Spores hyaline or nearly so. 

Spores continuous. 

Growing on lichens ; first innate, then erumpent 

Nesoleckia (125) 

Not lichenicolous. 

Asci octosporous. 

Receptacle free from the first. 

Receptacle rounded, flattened; paraphyses linear, apex 

sometimes clavate Patinella (121) 

Receptacle more elongate; paraphyses very few; spores 

elliptical Placografha (122) 

Receptacle at first erumpent, then becoming free; spores 
fusiform, more or less elongate. 

Margin dentate; paraphyses slightly thickened at the 

apex H eterosfkaeria (123) 

Margin lacerate ; paraphyses not thickened at the 
apex Pseudofhacidium (124) 

Asci myriosporous ; receptacle sessile, slightly marginate, not 

always blackish in colour Biatorella (140) 

Spores unisept ate. 

Spores oval or oblong, constricted a little at the septum, 
often larger at one end; paraphyses slender, 
branched; lignicolous Melaspilea (129) 

Spores elliptic; paraphyses filiform, apex clavate often 

coloured; lichenicolous Scutula (139) 

Spores finally multiseptate. 

Receptacle at first erumpent, then superficial ; spores 
elongate, rod-shaped, filiform, provided with 
oil drops which ultimately disappear 

Scutulana (138) 

Receptacle free from the first. 

Receptacle usually light in colour, rarely blackish, often 
placed on a discoloured spot; spores acicular 

Mycobacidia (133) 

Receptacle usually blackish. 

Spores triseptate (rarely 5-7 septate), oblong or clavi- 
form; receptacle rounded or elongated, at first 
closed; lichenicolous or epixylous 

Leciografhia (132) 
Spores with more than three septa. 

Paraphyses branched at the ends, apex clavate, and 
olivaceous ; spores many septate, of various forms, 
often clavate, filled with oily granules 

Lecanidion (i3S) 
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Paraphyses little branched, slender, coloiiric'ss ; spores 
with fewer septa, oblong or elongate“<*llipticab 
slightly constricted at the sepla.../)///'r//r/ (134) 
Spores rnuriform, receptacles eruinpenl. 

Receptacle with dentate margin; paraphyses simple or 
divided at the apex, often internally granulose; 
number of spores in asciis \-ariabIe 

Bliirydmm (136) 

Receptacle with entire margin; paraphys(‘s a litlle thick- 
ened at the apex, agglutinate and bnjwnish ; 

sometimes iichenicolous 'rrihlychma 037 ) 

Spores browm or blackish. 

Spores continuous. 

Spores blackish, oblong, a little constricted m the middle, 
with two guttulae; receptacle larg(‘ for family 
(c, I cm. diam.), blackj margin yellow’-olivaceous 

Caiiuella (J3^) 

Spores browm, ovoid; receptacle black Lcu^erhetma 


Spores imiseptate. 

Lichenicolous ; receptacle erurnpent ; paraphyses very 

branched above Abrothallus Ov) 

Lignicolous; receptacle superficial; paraphyses often 

thickened at the apex Karsekia (128) 

Spores pluriseptate, oblong or fusiform; receptacle super- 
ficial, slightly marginate Patellaria fi3i) 


DEHMATEACEAE. 

Spores hyaline or nearly so. 

Spores continuous, 4-8 in ascus. 

Spores oblong or elliptical. 

Receptacles epixylous. 

Receptacle iirceolate. 

Receptacle covered externally with short, septate 
tuberculosa hairs ; large, attaining up to 
5 mm. in diam., marginate; paraphyses clavi- 
form and coloured at the apex ; spores widely 
elliptical, sometimes olivaceous, having two 
guttulae and very numerous granulations 

V chii aria (hO 

Receptacle not hairy, usually furfuraceous, caespi- 
tose. 

Receptacle subcoriaceous, tawny, often furfur- 
aceous, . margin disappearing with age ; 
spores oblong, rarely uni- or pluriseptate 

Derniatea fH3) 
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Receptacle coriaceous, dark in colour, distinctly 
furfuraceous, asci with 4-8 oblong spores 

Cenangium (144) 
Receptacle very hard, black, with contracted 
margin, having in the middle a trough 
which opens only when moist : base of 
receptacle apparently disappearing, leaving 
the hymenium naked on a colourless sub- 

hymenial tissue Laquearia (148) 

Receptacle cupular, pezizoid, thin and leathery, ex- 
ternally furfuraceous; spores oblong 

Encoelia (145) 

Receptacles developed under the epidermis of leaves, 
soon breaking through; epidermis forming a 
stellate border (no carbonaceous stroma); 
externally almost black, disc greenish or 
olivaceous; spores elliptical, with greenish 

guttulac Trorhila (154) 

Spores linear, filiform; receptacle club-shaped or elongate- 
turbinate, black or blackish, smooth ; 
hymenium paler and slightly concave 

Pocillum (153) 

Spores continuous, asci myriosporous (microspores sausage- 
shaped or oval), or octosporous . (macrospores 
oblong, often slightly curved, continuous or 
septate) often in the same hymenium; para- 
physes clavateat the apex Tynipanis (147) 
Spores uniseptate, oblong or oblong- fusiform, -receptacle urcc- 
olate, obconic at the base, black or blackish, 
very leathery; asci with 4, 8 or sometimes 16 

spores Cenangella (149) 

Spores finally pluriseptate. 

Spores oblong, 6-8 in the ascus, filled with oil guttulae or 
granulations; receptacle brightly coloured, 
slightly furfuraceous, turbinate; paraphyses 
branched dichotomously at the summit, apex 

clavate Pezicula (142) 

Spores elongate; receptacle black or blackish; paraphyses 
scarcely or not branched. 

Spores acicular with the end thickened; receptacle shortly 
stipitate, margin raised, more or less lacer- 
ated into triangular teeth, disc brighter 

coloured Sclerodcrris (151) 

Spores filiform, usually multiseptate, typically linear 
and colourless, sometimes shorter and very 
slightly coloured; receptacle turbinate or 
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...sessile, always urccolate, g.i.abrous, . i,iia,.rg..m 
distinct Godronia GS'^) 

Spores coloured 

Spores elliptical, continuous., (Like Encoelm but less fur- 

furaceous) PkitefiBgiam (146) 

Spores oblong or oblong-fusiform, uniseptatc\ (As in CeHtui- 
gel la, but spores coloured) 

Pkacangfdla (i5d’ 

Imcrusteae. 

Receptacle incr listed in the matrix and sornelirncs coalescing 
with it, opening outwards into a rounded rsr oblong disc 
surrounded by the raised edges of the substratum, v;axy 
internally, colour variable 

; (Crust aceo-ceraceae) STICTIDACEAE 

Receptacle innate or erum pent from a black stroma, margin 
either distinct and dentate^ or formed by the raised and 
lacerate edges of the stroma, somewhat carbonaceous, disc 
paler, waxy.. .(Carbonaceo-ceraceae) PHACIDIACEAE (p. 362) 


STICTIDACEAE. 

Spores hyaline, continuous. 

Receptacle blackish or dark, elongate, sublinear, often grow- 
ing on a discolQured spot, incrusted, h ysterioid ; 
disc paler; spores oval or oblong often having 

one or two oil guttulae Xylographa nsSi 

Receptacle brownish or of lighter colour. 

Receptacle brownish, disc not projecting, usually oblong, 
sometimes rounded, whitish, yellowish or 
greenish; paraphyses linear, a little branched or 
only toothed at the apex; spores oblong, a little 
curved, having guttulae at each end 

Propolis (155) 

Receptacle ochraceous, orange or reddish, though sometimes 
darker externally; paraphyses simple, apex 
slightly thickened; spores oval-oblong, con- 
tinuous, but often becoming septate at maturity, 
internally granular; epidermis torn into irregular 
teeth Ocellaria (15^) 

Receptacle ochraceous, more or less reddish ; paraphyses 
simple, linear, apex linear-clavate or lanceolate; 
spores oblong, guttulae present or absent; epi- 
dermis torn in stellate manner or into valves 

Naevta (^ 57 ) 


Spores hyaline, finally septate. 

Spores oblong or fusiform. 

Ascus cylindrical; receptacle, bordered usually by a 
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slight dentate margin, at first closed, then flat- 
tened-urceolate ; spores oval-oblong, or oblong 

0 dontotrema (161) 

Ascus claviform. 

Receptacle generally pale in colour, more or less orange, 
rarely olivaceous or blackish, often rounded, 
sometimes separating from the matrix; disc pale, 
slightly marginate; spores fusiform, more or less 
thickened at one end, usually filled with granu- 
lations Cry f to discus C59) 

Receptacle yellowish or reddish, becoming darker especi- 
ally at the margin; fissures bordered by a more 
or less dentate margin; asci containing 2-4 or 8 
spores; spores oblong or fusiform, often 
thickened at one end and slightly curved 

Phragmonaevia ( 1 60) 

Spores rod-shaped or filiform. 

Spores rod-shaped, a little narrowed at the ends, breaking 
up into very numerous oblong portions at the 
septa each having two guttulae; paraphyses 
simple, linear; receptacle roundish, blackish, but 
often covered with yellowish or whitish fur- 
furations; hymenium blackish 

Sckizoxylon (164) 

Spores not separating into portions ; paraphyses very 
branched. 

Receptacle AecidiMniAdk.t, deeply innate, border fairly 
wide, whitish, torn into obtuse reflexed teeth ; 
hymenium yellowish or blackish; spores filiform, 
linear, often flexuous. 

Margin membranaceous, furfuraceous . . . (162) 

Margin hairy Lasiostictis (^63) 

Receptacle innate, throwing back the epidermis in the 
form of two valves, oblong ; disc white or yellow ; 
spores elongated, cylindrical, flexuose or vermi- 
form, ends obtuse; pinicolous 

Nemacychis (165) 

Spores hyaline or slightly brownish, muriform; receptacle 
fleshy, waxy, plane and oblong, slightly mar- 
ginate; paraphyses filiform, apex broadly clavate 

M elittosporium ( 1 66 ) 

PHACIDIACEAE. 

Spores hyaline. 

Spores continuous. 

Spores oval or oblong. 

Blackened epidermis splitting radiately; paraphyses 
linear, apex slightly thickened Phacidiuni (t68) 
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Blackened epidermis splitting circularly in the form of 
a lid; paraphyses clavate or lanceolate 

, ; Siegm 

Blackened epidermis splitting irregularly. 

Receptacle black and carbonaceous; asci generally 
very large; paraphyses brownish, apex slightly 
clavate; spores elliptical-ovoid with a large 
central guttula and filled with smaller granules 

Cryptomyces (167) 
Receptacle usually black, sometimes paler; hymenium 
usually lighter; asci medium sized; spores oval 
or oblong; epiphyllous ... Pscudopeztza ( mo ) 
Spores filiform or fusiform, very elongated, often flexu- 
ous or circinnate; stroma foliicolous, WTll-defined 
and somewhat protuberant, splitting in various 
ways; paraphyses linear, undulate at the apex 

Rhyiuma ( 179 ) 

Spores finally uniseptate, oblong; receptacle very small, disc 
w'hitish, bordered by the radiately torn epidermis ; 
ascus two or eight spored; paraphyses filiform 
and branched at the summit, apex ovoid-clavate 

Sckizothyrmm (^7^) 

Spores finally multiseptate. 

Spores elliptic or oblong. 

Lichenicolous ; receptacle rounded, scarcely marginate; 
ascus having very thick walls, 6-8 spored; spores 
2-3 septate; paraphyses branched, often termin- 
ating in a claviform knob, agglutinate 

Celidmm ( 174 ) 

Not lichenicolous. 

Spores I “3 septate, oblong, elliptic; receptacle very 
small, black with a stellate margin; paraphyses 
branched at apex Sphaeropezia (i73) 

Spores 5-8 septate, oblong, sometimes yellow; recep- 
tacles rounded or oblong, sometimes deformed; 
margin subbi labiate, rugose and opening wfidely; 
paraphyses slender, branched in clusters at the 

apex Pseiidographis (176) 

Spores linear or elongate-fusiform. 

Receptacle hemispherical, depressed, black; epidermis 
torn radiately; paraphyses simple, apex straight 
or curved, sometimes clavate Coccomyces (J75) 

Receptacle elongate/more or less flexuose, transverse; 
spores linear, equal in length to the ascus. 

Receptacle relatively large, brownish; hymenium 
whitish; paraphyses slender, simple, bent at the 
apex. (On oak) Colpoma (i77) 
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Receptacle smaller, less elongated, blackish ; disc 
rounded and coloured, sometimes reddish; para- 

physes linear S for omega (^7^) 

Spores brown, oval-elliptic, i-septate near the base; ascus 4- 
spored; paraphyses linear, apex clavate, fuligin- 
ous; on leaves of Jumper Keilhia ("169) 

OPERCULEAE. 

I. Morchellaceae. sulcata Afz. H. 


1. MorcheLLA Dill. . 
crassipes Krombh. 
Smithiana Cooke. M. cras- 
sipes Pers. var. 
Smithiana. 

rotunda (Pers.) Boud. 

var, cinerea Boud. 
vulgaris (Pers.) Boud. 
conica Pers. 

deliciosa Fr. (M. conica) 
hortensis Boud. 
elata Fr. 

2. Mitrophora Lev. 
hybrida (Sow.) Boud, = M. 

semilibera Lev. 

Igigas Lev.] 

ir. HELVELLACEAE. 

3. Verpa Swartz. 

digitaliformis Pers. 
Krombholzii Corda 

var. rufipes (Phill). V. 
rufipes. 

[conica Miill] var. Relhani 
(Sow.) V. Relhani Sow. 

4. Gyromitra Fr 

gigas (Krombh.) Cooke. 
[Pkillifsii Mass.] 

5. Physomitra Boud. 
infula (Schaeff.) Boud. 

Helveila. 

esculenta (Pers.) Boud. 
Gyromitra, 

6. Helvella Linn. 

crispa (Scop.) Fr. 
lacunosa Afz. 
fusca Gill. 


lacunosa) 

monachella (Scop.) Fr. 
Leptopodia Boud. 
elastica (Bull.) Boud. Hel- 
vella. 

var. guepinioides (Berk, 
et Cooke.) H. guepini- 
oides. 

pulla (Holmsk.) Boud. 
Helvella. 

Klotzschiana (Corda) Boud. 
Flelvella. 

pezizoides (Afz.) Boud, 
Helvella helvelloides. 
atra (Koiiig) Boud. Helvella 
ephippium (Lev.) Boud. 
Helvella. 

Cookeiana Boud. 


III. PEZIZACEAE. 

8. Cyathipodia Boud. 
buibosa (Hedw.) Boud. 
corium (Weberb.) Boud. 

9. Acetabula Fuck, 
vulgaris Fuck. 

ancilis (Pers.) Boud. Peziza. 
leucomelas (Pers.) Boud. 
var. Percevalii (Berk, et 
Cooke) A. Percevalii. 
cribrosa (Grev.) Boud. 
Peziza. 

0. Macropodia Fuck, 
macropus (Pers.) Fuck. 

Helvella, 

1. Rhizina Fr. 

inflata (Schaeff.) Karst. 




laevigata Fr. R. inllata var. 
riiizophora, 

12- Discina Fr. 

perlata Fr. Peziz-a. 
i.S. Disciotis Bond. 

venosa (Pers.) Boud, Peziza. 
var. reticulata (Grcv.) 
Boud. P. reticulata 
14. Aleuria (Fr.) 

vesiculosa (Bull') Boud. 
Peziza. 

cerea (Sow.) Gill. P, vesicii-' 
losa var. cerea. 
var. flavida (Phill.) Boud. 
insolita (Cooke) Boud. Geo- 
pyxis. 

bovina (Phill.) Boud 
Humaria. 

tectoria (Cooke) Boud P. 

ampliata var. tectoria. 
arnpliata (Pers.) Gill. Peziza. 
var. lintcicola (Phill. et 
Plovvr.) Boud. Peziza lin- 
teicola. Also Geopyxis 
cocotiria var. linteicola. 
mellea (Cooke et Plovvr.) 
Boud. Peziza. 

repanda (Pers.) Gill Peziza. 
sterigmatizans (Phill.) 
Boud. Peziza. 

vdridaria (B. et Br.) Quel. 
Flurnaria. 

subrepanda (Cooke et Phill) 
Boud. Peziza. 
sepiatra (Cooke) Boud. 
Peziza. 

reccdens Boud. 
violacea (Pers.) Gill. 

imdata '(W.’ G. Sni.) Boud. 
Geopyxis. 

varia (Hedw.) Bond. (P. 

repanda Grev.) 
nmralis (Sow.) Boud. Geo- 
pyxis. 

micropus (Pers.) Gill 
Otidea. 

isabellina (W. G, Sm.) 

Boud Peziza. 


umbrino Bond 
petaloidea (Cooke et Phill) 
Boud. Geopyxis. 

1 5. Gal ACTINIA Cooke 
ampelina (Quel) Bond, 
Adae (Sadler) Bond. Peziza. 
iriacrospora (Wallr.) Boud. 

fluinaria, 

ionella (Quel) Bond. 

' badia (Pers.) Bond. Peziza. 

: succosa (Berk.) Sacc Peziza., 
pustulata. (Hedw.) Bond. 
Peziza. 

lividula Phill) Bond Peziza. 
pleurota (Phill) Boud 
Otidea 

saniosa (Schrad.) Sacc. 
indiscreta (Phill et Plowr.) 
Boud. Peziza. 

brunneo-atra (Desm.) Boud. 
Phillipsii (Cooke) Boud. 
Hurnaria. 

16. Sarcosphaera Awd. 
coronaria (Jacq.) Boud. 

Sepultaria. 

1 7. Plicaria Fuck, 
leiocarpa (Curr.) Boud. 

(Curreyella trachycarpa). 
trachycarpa (Curr.) Boud. 
Curreyella. 

radula (B. et Br.) Boud. 

Curreyella. 

Persoonii (Cr.) Boud. 

( == violascens Cooke) 
Barlaea violascens. 

18. Pachyella. Boud. 
Barlaeana (Bres.) Boud. 
Babingtonii (Berk.) Boud. 

Rhizina. 

depressa (Phill) Boud. 
Mollisia (also ? Humaria 
Oocardii). 

ig . Wynnella Boud. 

auricula (Schaeff.) Boud. 

(= Otidea neglecta) , 

20. Otidea Pers. 

onotica (Pers.) Fuck. 
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leporina (Batsch) Fuck, 
grandis (Pers.) Mass, 
cochleata (Linn.) Fuck, 
bufonia (Pers.) Boud. 

Peziza. 

phlebophora (B. et Br.) 
Sacc. 

alutacea (Pers.) Mass. 

? neglecta Mass. = Wyn- 
nella auricula. 

21. PSEUDOTIS Boud. 
apophysata (Cooke et. 

PhilL) Boud. Otidea. 
radiculata (Sow.) Boud. 
Geopyxis. 

22. PUSTULARIA Fuck. 

cat inns (Holmsk.) Fuck. 

( = albida Gill.) 
ochracea Boud. Peziza. 
cupularis (Linn.) Fuck. 
Geopyxis. 

patavina (Cooke et Sacc.) 
Boud. 

23. Geopyxis Pers. 
ammophila (Dur. et Mont.) 

Sacc 

carbonaria (Alb. et Schw.) 
Sacc 

carnea (Cooke et Phill.) 
Sacc. 

majalis (Fr.) Sacc. 

24. Peziza Dill, 
aurantia Pers. Otidea. 
luculenta Cooke. Otidea. 
'cornubiensis Berk. Neo- 

tiella. 

rhenana Fuck. Otidea au- 
rantia var. stipitata (Sec. 
Boudier in litt) 
rutilans Fr. Neotiella Poly- 
trichi. 

Poly trichi Schum. 

Humaria rutilans. 
vivida Nyl. ? = Polytrichi 
(Neotiella Polytrichi), 
Sowerbyi Cooke. Helotium. 
ollaris Fr. Humaria. 


luteo-nitens B. et Br. 
Otidea. 

fibrillosa Curr. Otidea. 

25. Sarcoscypha Fr. 
coccinea (Jacq.) Fr. Geo- 
pyxis. 

[var. albida Mass.] 
protracta (Fr.) Sacc. An- 
thopeziza mirabilis. 

26. Urnula Fr. 
melastoma (wSow.) Boud. 

Plectania. 

2 7 . PSEUDOPLECTANIA Fuck. 
nigrella (Pers.) Fuck. 
Sphaerospora. 

28. Leucoscypha Boud. 
nivea (Romell) Boud, Neo- 
tiella. 

fossulae (Liaiiii.) Boud. 
Neotiella. 

29. 'fRICHARIA Bond, 
gilva Boud. 

fimbriata (Quel.) Boud. 
cretea (Cooke) Boud. Lach- 
nea. 

livida (vSchum) Bond. Lach- 
nea. ; 

30. Lachnea Fr; 
hemisphaerica (Wigg.) Gill, 
hybrida (Sow.) Phill. 

? argillacea (Sow.) 0 Ex- 
cluded.’') 

\erinacea (Schwein.) Sacc.] 
(cinnaharina (Schwein.) 
Mass, et Crossl.) 

31. Sepultaria Fr. 

Sumneri (Berk.) Boud, S. 

Sumneriana 

foliacea (Schaeff.) Boud. 
sepulta (Fr.) Mass, 
geaster (B. et Br.) Boud, (S. 
sepulta). 

arenicola (Lev.) Mass, 
var. Bloxami Cooke (S. 
arenicola). 

tenuis (Fuck.) Cooke. 


IV, HUMAinACBAE. 

32. 'FRirHOPHAEA Bond. 
greg*aria (Relim.) Bond. 

Laclinea. 

bulbocrinita (PlnlL) Bond. 
Lachoea. 

Woolhopeia (Cooke el 
Phil].) Ooud, Lachnea. 
icLicot heci(_>i (Irs ( Relinh' 
Bond. 

sublivida (Sacc. ct Spcg.) 

Boud. Larhnea, 
albo-spadicea (Grev.) Roud. 
Laclinea. 

33. Desmazierella Lib. 
acicola Lib. 

34. ClLIARIA Quel 
scLitellata (Lina) Ouel. 

Lachnea. 

iinibrata (Fr.) Quel Lach- 
nea. 

(van pallida Rehin; 
umbrorurn (Fr.) Boud. 
Laclinea. 

hirta (Schum.) Boud, Ladi- 
nea. 

contorta (Mass, et Crossl.) 
Boud. 

hirto-coccinea (PhilL et 
Plowr.) Boud Lachnea, 
carnco-sanguinea (Fuck.) 

Boud. Lachnea. 
lapidaria (Cooke) Boud L. 

hybrida van lapidaria: 
setosa (Nees.) Boud. Lach- 
nea. 

crucipila (Cooke et Phill) 
Boud Lachnea. 
brunnea (Alb. et Schw.) 

Boud. Sphaerospora. 
viteilina (Pers.) Boud. 
Lachnea. 

trechispora (B. et Bn) Boud. 
Sphaerospora. 
van paludicola Boud 
asperior (Nyl.) Boud. 
Sphaerospora. 

hinnulea (B. et Br.) Boud. 
Sphaerospora. 


ccioliisa (Cuoke) Boud 
Spliaerospora. 
schizospora (Phill.) Boud. 
Barlaca, 

binmninfiia (Mass,) Boud. in 
litt Sphaerospora. 
Phillips a (Mass.) Boud. in 
litt. Spho<n’ospora. 

' lUrrmi (Alass, et Oossl) 
Bond, iii lilt. 

35. CHEiL\EMENIA Bond, 
theleboloides (Alb.ct Schw.) 

Boud. Lachnea. 
subhirsiita (Sdiiiin.) Bond, 
(probably only a well- 
developed form of C. 
thelebo h'lides.) Humaria. 
dalmcniensis (CMoke) Bond. 
Lachnea. 

nibra (Cooke) Boud Lach- 
nea. 

stercorea (Pers.) Boud. 
Lachnea. 

luteopallens (Nyl) Boud 
coprinaria (Cooke) Boud. 
Lachnea 

(var. mi mm a Grove). 
erecta (Sow.) Boud. Ex-' 
eluded.”) 

ascoboloides (Bert.) Boud, 
in litt, Lachnea. 

36. Neotiella Cooke, 
microspora Cooke et Mass. 

3 A 'Melastiza Boud 
miniata (Fuck.) Boud. 
Barlaea Crouani. (Also 
Otidea aiirantia \'ar. 
atromarginata (sec. 
Bond.)) 

Chateri (W. G. Sni.) Bond, 
(merely young state of AI. 
miniata) Humaria. 

38. Anthracobia Boud. 

melaloma (Alb. et Schw.) 

Boud. Humaria. 

? macrocystis (Cooke) 
Boud Humaria. 


niticla Bond 

maiirilabra (Cooke) Boud. 
I-Iuiiiaria. 

3g. PSEUDOMBROPHILA Boud 
? tenuispora (Cooke et 
Mass.) Boud. (Geopyxis 
parvispora). 

pluvialis (Cooke) Boud. 
(Plumaria domestica). 

40. Perrotia Bond, 
flammea (Alb. et Sdiw.) 

Boud. Dascyscypha. 

41. Humaria Fr. 
humosa (Fr.) Sacc. 
coccinea (Cr.) Quel. (Neo- 

tielia corallina). 
fusispora (Berk.) Sacc. 

H. carbonigena var. fusi- 
spora 

aggregata (B. et Br.) Sacc. 
H. carbonig'ena var. ag- 
.gregata. ^ ^ 

Roumegueri (Karst.) Sacc. 

var. carnosissima Phill. 
convexula (Pers.) Quel 
haemastigma (Cooke) Mass. 
Nicholsonii Mass, 
semiirnmersa (Karst.) Sacc. 
Sepultaria. 

leucoloma (Heclw.) Sacc. 
Neotiella. 

pilifera (Cooke) Sacc. 
rubens Boud. 
carneola (Saut.) Sacc. 
Wrightii (Berk, et Cooke) 
Boud. Barlaea. 

42. Lamprospora de Not. 
miniata (Cr.) de Not Bar- 
laea Crouani 

astroidea (Hazsl.) Bond 
Barlaea. 

Crec'hqueraultii (Cr.) Boud. 
modesta (Karst.) Boud. 

43. Pithy A Fuck. 

Cupressi (Batsch) Rehm. 

44. COPROBIA Boud 
granulata (Bull.) Boud. 

Humaria. 
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45. PULVINULA Boud. 

cinnabarina (Fuck.) Boud. 
Barlaea. 

constellatio (Cooke) Bond. 
Barlaea. 

Doubtful Humariaceae ; 
lecithina Cooke Helotium. 
rnyrothecioides B. et Br. 
Rhizina. 

[cfirhonigcnu (Phill.) Sacc.] 

V. ASCOBOLACEAE. 

46. Ascobolus Pers. 

Crouani Boud. 
denudatus Fr. 
perplexans Mass, et Salm. 
stercorarius (Bull.) Schroet. 

™ A. furfuraceus. 
aerugineus Fr. 
vinosus Berk. 

Alasseei Sacc. et Syd. = A. 
marginatus. 

viridulus Phill. et Plowr. 
asininus Cooke et Mass, 
rninutus Boud. 
glaber Pers. 

var. albidus March, 
amethystinus Phill. 

(Humaria Phillipsii). 
stictoideus Speg. 

Leveillei Boud. 
viridis Curr. 

atro-fuscus Phill. et Plowr. 
viridis Boud. 

= carbonicola Boud. 
prob. = carbonarius Karst, 
Carletoni Boud. 

47. Dasyobolus Sacc. 
immersus (Pers.) Sacc. 

Ascobolus. 

brunneus (Cooke) Sacc. 
Ascobolus. 

barbatus (Mass, et Crossl.) 
Sacc. Ascobolus. 

48. Sphaeridiobolus Boud 
Crosslandi Boud 


3^9 


|li[\’perb<jreiis ( Karst, i 
Boucll 

var. ni veils Quel. 

49. Saccoboltjs Bond. 
Kerverni (Cr.) Bond, 
viola Sf:eDS Bond 
l^raniilispermiis Sopp. et 

Cross!. 

depanperatus (B. et Brd' 
Relim. 

quaclrisporiis Mass, et Saiiii. 
nej:>'lectus Bond, 
obscurus (Cooke) Phill. 
Gaesariatus Renny. 

50. Boudiera Cooke, 
areolata Cooke et Phill 

Barlaeei. 

5f. CUBONIA Sacc. 

Boudieri (Renny) Saco. 

52. Thecotheus Bond 
Pelletieri (Cr.) Bond. Rhy- 

parobius, 

53. Ascophanus Bond 
carneiis (Pers.) Bond. 

var. cuniculi Bond, 
saccharinus (Berk, et Curt.) 

Bond. (A. carneiis.) 
hepaticus (Batsch) Bond, 
Humaria. 

cervarius (Phill.) Boud. 
Humaria. 

rnisturae (Phill.) Boud. 
Humaria. 

salmonicolor (B. et Br.) 

Boud. Humaria. 
testaceus (Moug.) Phill. A. 

carneus var. testaceu.s. 
deerratus (Karst.) Boud. 
glumarum (Desm.) Boud. 

Humaria, (Mollisia). 
consociatus (B. et Br.) Phill. 
microsportis (B. et Br.) Phill. 
sexdecimsporus (Cr.) Boud. 

Rhyparobius. 
ochraceus (Cr.) Boud. 
cinereus (Cr.) Bond 
granuliformis (Cr.) Boud. 


argenteiis (Chirr.) lioud. 
lacteus ' (Cooke et Phill) 
Phill. Hclotium. 
aurora (Cr.) Boud. 
subfusGus (Cr.) Bond, 
minutissiimis Bond. 

Keithii (Phill) Bond in lilt. 
Humaria. 

pull ''main f Cross!. ' 
Boufl in lilt. 

54. LASi(Oj]e.)Li;\s Sacc’. 
ciliatus (Berk.) Saee. (Asro- 

phanns equinns). 
equiniis (Miill} Karst. As- 
rophanus. 

var. pilosiis (Fr.j (Asco- 
phanus equirms). 

55. Rhyparobius Boud 
crustaceus (Fuck.) Rehm. 

Cookei. 

var. myriadeiis (Karst.) 
bninneus Boud. 
myriosporus (Cr.) Boud. 
ascopha noides (Fleim.) 
Sacc, 

albidus Boud. 
tenacellus Phill 
diibius Boud. 

\^ar. iagopi Boud. 

56. Ascozonus Renny. 
subhirsutus Renny. Rhy- 
parobius. 

Crouani Renny. Rhyparo- 
bius. 

Woolhopensis Renny. 
Rh\^parobius. 

Levcilleanus Renny. Rhy- 
parobius. 

argenteiis (B. et Br.) Boud 
Rhyparobius, 

parvisporus Renny. Rhy- 
parobius. 

niveus (Fuck.) Boud. 

57. TheLEBOLUS Tode. 

stercoreus Tode. 

(nanus Heim.) 


vr. PYRONEMACEAE. 

58. Pyronema Cams 

omphalocles (Bull.) Fuck. 
Humaria. 

= confluens (Pers.) TuI. 
= marianum Car. 
rlomesticum (Sow). Sacc. 
Humana. 

Pigptii (B. et Br.) Bond. 
Humaria, 

( ? = domesticum). 

59 - Ascodesmis van Teigh 

nigricans van Teigh. 
volutelloides Mass, et Salm. 


04. Leptoglossu.m Cooke, 
tremellosum Cooke. Mitrula 
microspora var. tremel- 
iossum. 

65- Microglossum Gill. 

viride (Pers.) Gill. Mitrula. 
arenarium Rostr. 
olivaceum (Pers.) Gill 
Mitrula. 

atrp-purpureum (Batsch) 
Karst. 

{rubrum (Durand) A L 
Sm. et Ramsb.) 


vii. EXOASCEAE. 

60. Taphrina Fr. 

aiirea (Pers.) Fr. Asco- 
myces. 

rhizophora Johans, 
caerulescens (Desm. et 
Mont.) Tul. 

Sadebeckii Johans. 

01 . Exoascus Fuch . 

deformans (Berk.) Fuck. 
Ascomyces. 

Pruni Fuck. Ascomyces. 
bullatus (B. et Br.) Fuck. 

Ascomyces. 

alnitorquus (Tul.) Sadeb. 
Ascomyces. 

targidus Sadeb. Ascomyces 
Crataegi Sadeb. 

Potentillae (Farl.) Sacc. 
Ascomyces. 

inoperculeae. 

vnr. GEOGLOSSACEAE. 

62. Trichoglossum Boud 

hirsutum (Pers.) Boud. Geo- 
glossum, 

6,3. Geoglossum Pers. 
glutinosum Pers. 
viscosum Pers. 
ophioglossoides (Linn.) 

S^^brum. 
uifforme Fr. 


IX. 


leotiacbae. 

66. Spathularia Pers 
cMvata (Schaeif.) Sacc. 

67. Mitrula Fr. 
phalloides (Bull.) Chev 
cucullata (Batsch) Fr. 
alba W. G. Sm. M. phal- 
loides var. alba. 

? mmuta (Sow.) 

(= Pistillaria micans). 

(Cooke et 
Peck) Mass.] 

68. Leotia Hill, 
lubrica (Scop.) Pers 
atro-virens Pers. L. chloro- 

cephala. 

nana (With.) Fr. 

69. CUDONIA Fr. 
circinans (Pers.) Fr. 
confusa Bres. 

70. CUDOMELLA Sacc. 
aciculans (Bull.) Schroet. 

■Leotia. 

{Atlemi A. L. Sm ) 

71. ViBRISSEA Fr. ^ 
truncorum (Alb. et Schw.) 

Pergussoni B. et Br. Vibris- 
sea Guemisaci var. lepto- 
spora. 

“^’^''oscopica B. et Br. 

72. Apostemidium Karst. 

(= Gorgoniceps Karst.) 
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Guernisaci (Cr.) Bond. 
Vibrissea. 

vibrisseoides (Peck) Boud. 
V. Guernisaci var. vibris- 
seoides. 

leptospora (B. et Br.) Boud. 
V, Guernisaci var. lepto- 
spora. 

micrometra (B. et Br.) Boud, 
MoIIisia (“ Doubtful 
species.'") 

73. PiLACRE F'r. 

( — Roesleria Thiim). 
pallida (Pars.) Bond. 

X. OMBROPHILACHAB. 

74. Ombrophila Fr. 

clavus (A. et Schw.) Cooke, 
faginea (Pers.) Boud. Helo- 
tiiim. 

alniella (Nyl) Karst. Hek;-- 
tium. 

imberbis (Bull.) Boud, 
Helotiiini. 
helotioides Rehm. 
nigripes (Pers.) Boud. 
riidis (Berk.) Pliill. 

75. Pachydisca Boud 
agaricina (Berk.) Boud. 

Belonidium. 

? ochracea (Grev.) Boud. 
Helotium. 

brunnea (PhilL) Boud Om- 
brophila. 

sclerotioides (Berk.) Boud, 
f Excluded.") 
quisquilaris (PhilL) Boud, 
Helotium. 

scoparia (Cooke) Boud. 
iramutabilis (Fuck.) Boud. 
Helotium. 

Marchaiitiae (Berk.) Boud. 
Helotium 

(var. come ep halt Boyd.) 
badia (PhilL) Boud Helo- 
tium. 

Rbuliformis (Bolt.) Boud. 
Helotium ('' Doubtful 
species.") 


Laburni (B. et Br.) Boud. 

I lelotiuin. 

helotioides (PhilL) Bond. 

76. Calycella Fr. 
citriua (Lledw.) Quel. 

Helotium. 

lenticularis Bond. 

Helotium. 

flava (Klolzsch) Boud. 
Helot iuriL 

claru flava (Grev.: Boud. 
Helotium, 

sublenticulans (Fr.) Boud 
Helotium. 

subsessilis (Schum.; Bull. 
Helotium ('* Doubtful 
species.") 

pallescens (Pers.) Quel. H. 

citrinuiii var. pallescens. 
liliginosa (Fr.) Bond. 
Helotium. 

Fergiissoni (Sicc.’; Boud. 

FL mellcum. 

ferruginea (Schum. > Boud. 
Heiotium. 

ilieis (PhilL; Bond. 

Fie lot ill m. 

Flumuli (Lasch) Boud. 
Fielotiurn. 

77. Discinella Bond 
purpurascens (Pers.) Boud. 

Hu maria. 

(? ™Boudieri Quel.) 
exidiifonnis (B. et Br.) 

Boud. Flumaria. 

(? -rbadicolor .Boud.) 
Menzicsi (Bond.) Boud. in 
Htt. 

78. Melachroia Boud 
xanthomela (Pers.) Bond 

Hurnaria. 

terrestris (NiessL) Boud. 
Phacidium. 

XI. BULGARIACEAE. 

79. CORYNE TuL 
sarcoides (Jacq.) 'Ful. 
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urnalis (Nyl.) Sacc. 
aquatica Mass, et Crossl. 

8 0. Bulgaria Fr. 
inquinans (Pers.) Fr. B. 

polymorpha. 

8 1. Bulgariella Karst, 
pulla (Fr.) Karst. 

XH. CALLORUCEAE. 

83. CORYNELLA Boud. 

atro-virens (Pers.) Boud. 
Coryne. 

glabro-virens Boud. 

83. Mniaecia Boud. 
Jungernianniae (Fr.) Boud. 

Humaria. 

84. PoLYDESMIA Boud. 
pruinosa (B. et Br.) 

Boud. Belonidium. 

85. Calloria Fr. 
fusarioides (Berk.) Fr. 
coniicola Cooke et Phill. 
cornea (B. et Br.) Phill. 

8 C 3 . Agyrium Fr. 
rufum (Pers.) Fr. 

87. Habrostictis Fuck, 
lasia (B. et Br.) Boud. 

Orbilia. 

88. Orbilia Fr. 
rubella (Pers.) Karst, 
vinosa (Alb. et Schw.) 

Karst. 

luteo-rubella (Nyl.) Karst, 
coccinella (Somm.) Fr. 
leucostigma Fr. 
xanthostigma Fr. O. leu- 
costigma var. xantho- 
stigma. 

(Boydii A. L. Sm. et 
Ramsb.) 

Sfp. of uncertain position. 

retrusa Phill. et Plowr.= 

? Briardia. Pseudopeziza. 
flexuosa Crossl. Orbilia. 
scotica Mass. Orbilia. 

89. Hyalinia Boud. 

incarnata (Cooke) Boud. 


albella (With.) Boud. = 
vulgaris Fr. P.seudo- 
peziza. 

rubicola (Cooke et Phill.) 

Boud. Orbilia. 
auricolor (Blox.) Boud 
Orbilia. 

succinea (Fr.) Boud. Orbilia 
inflatula (Karst). Boud. 
Orbilia. 

ulcerata (Phill. et Plowr.) 
Boud. (Pseudopeziza tri- 
folii). 

Leightoni (Phill.) Boud. 
Orbilia. 

subdiaphana (Sow.) Boud. 
dilutella (Fr.) Boud. Mol- 
lisia. 

var. Smyrnii (Phill.) 

Boud. Mollisia digitalina 
\’ar. Smyrnii. 

xiu. CIBORIACEAE. 

90. CiBORIA Fuck. 

caucus (Rebent.) Fuck, 
amentacea (Balb.) Fuck. 
Sydowiana Rehm. Helo- 
tium renisporum. 

Broomei (Phill.) Boud. 

Helotium. 

[ochracea Mass.] 

9 L SCLEROTINIA Fuck, 
tuberosa (Hedw.) Fuck. 
Libertiana Fuck. .S. sclero- 
tiorum. 

Fuckeliana (dc Bary) Fuck. 
Trifolionim Eriksson, 
bulborum (Wakk.) Rehm. 
filipes (Phill.) Sacc. 
Candolleana (Lev.) Fuck. 
Curreyana (Berk.) Karst. 
Dunaeana (Pul.) Quel. 
(jmiscorum A. L. Sm. et 
Ramsb.) 

92. Stromatinia Bond. 

rapulum (Bull.) Boud. Geo- 
pyxis. 
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pseiidotubcrosa (Rohm.) 

Bond. Ciboria. 
subularis (Bull.) Bond. 
Ciboria. 

baccariim (Schroet.) Bond. 
Sclerotinia. 

frurtig-cna (Schroet) BoucL 
Sclerotinia. 

93. Phialea Fr. 
cchinophila (Bull) Ou(d. 

Ciboria. 

hrma (Pers.) Gill. Ciboria 
ochroleuca. 

bolaris (Batsch) Oiiel 
Helot iuin. 

petioloruni (Desm.) Gill. 
Cyathicula. 

94. Chlorosplenium Fr. 
aeruginosum (Oeder.) do 

Not 

versifonne (Pers.) de Not 
elatinum (Alb. et Schw.) 
Sacc. 

[disco idenm Ma ss. ] 

95. Helotium Fr. 
ntibilipes Bond. 
chlorofodium Rea et Ellis, 
politum Phiil 

albidum (Rob.) Pat 
[van Aesciili Phiil] 
herbarum (Pers.) Fr. 
phyllophilum (Desm.) 

Karst 

Ijulchellum (Fuck.) Boud. 
subtile Fr. 
advenulum Phiil 
anienti (Batsch) Fuck.'" 
sparsiim Boud. 
ebiirneum (Desm.) Gill, 
rhodoleucum Fr. 
luteo-virescens (Rob.) 

Karst Ciboria. 
serotinum (Pers.) Fr. 
kitescens (Hedw.) Fr. 
aureum Pers. 
repandum Phiil 
phyllogenon Rehm. 


rIjizo})hilnm Fia.k, 
fructigeiium (Bull) Flick, . 
It virgiiltonini \'a,r. ,friK> 
ligenurri, 

Hedwigii (Phili;; Mass, 
tuba (Bolt) Fr. '(“ Doubt fill 
species.”) 

pygrnaenm (Fr.) Karst 
Dasysc\'pha. 

Aspegrcnii Fr. 
grauiincuia Phiil 
bri'ophiiuin (Fr.) Mass, 
flexiiosum Mass, 
sulphuratuni (Scdiuiii.) Phiil 
epiphyllum (Pers.) Fr. 
sublateritiuni B. et Br. 
rubescens Cr. 
salicelhiiii (Hazsl) Fr. 
phasc'oides Fr. 
cyathoifleum (Bull) Karst 
sordidiim (Fuck.) Rehm. 

H. Fuckelii. 
lAticac (Pers.) Karst, 
axillaris (Nees) Bond. 

Huiriaria (Mollisia). 
scutula (Pers.) Karst, 
van Meiithae ^ 

Phiil ( as 

van Rudbeckiae( forms. 

Phiil ) 

virgultorum (Wahl) Kar.st 
aquaticum Curn 
calyculus (Sow.) Berk, 
emergens (Cooke et Phiil) 
_Mass. ' 1 

nitidulum (B. et Bn) Mass, 
moniliferurn (Fuck.) Rehm. 
strobilinum (Fn) Fuck. 
Carmichaeli (Berk, et Phiil ) 
Mass. 

terrigemmi Cooke et Phiil 
leiraascosportnn Rea, 

96. Stamnaria Fuck 
Equiseti (Hoiffm.) Sacc 
97 - Cyathicula de Not 
coronata (Bull) de Not 
inflexa (Bolt) Sacc (C. 
coronata). 
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alba (Pat.) Sacc. 

98. Peristomialis Phill. 
Berkcleyi Boud — P. peris- 
tomialis B. et Br. Cyath- 
icula peristomalii?. 

99. Belonidium de Not. 
vexatum de Not. 

( = Phialea incarnata 
Quel). 

minutissimum (Batsch) 

^ Phill. 

Clarkei Mass, et Crossl. 
[Jerdoni (Cooke et Phill.) 
Mass.] 

100. Belonium Sacc. 
excelsius (Karst.) Boud. 

Belonidium. 

filisporum (Cooke) Sacc. 
Belonidium. 

Arctii (Phill.) Sacc. Belon- 
idium. 

rhabdospermum (B. et Br.) 
Boud. (Tapesia aurata). 

.\IV. L.iCHNELLACEAE. 

10 1. Dasyscypha Fr. 
virginea (Batsch) Fuck. 

var. selecti Karst. 

? globuligera Fuck, 
nivea (hedw. fil.) Sacc. 
bicolor (Bull.) Fuck, 
luteola (Curr.) Sacc. Helo- 
tium. 

crucifera (Phill.) Sacc. 
laetior Karst. 

Fragariastri (Phill.) Mass. 
Spiraeaecola (Karst.) Sacc. 
scintillans Mass, 
ciliaris (Schrad.) Sacc. 
patula (Pers.) Sacc. 

Soppittii Mass, 
acuum (Alb. et Schw.) Sacc. 
acutipila (Karst.) Sacc. 
controversa (Cooke) Rehm. 
perplexa Boud. 
callimorpha (Karst.) . Sacc. 

(“ Position doubtful.”) . 


Rhytismatis (Phill.) Sacc. 

? Comitissae (Cooke) .Sacc. 
stigmella (Cooke) Sacc. 

(“ Position doubtful.”) 
pulverulenta (Lib.) Sacc. 
cerina (Pers.) Fuck, 
calyculaeformis (Schum) 
Rehm. 

var. latebricola Rehm. 
clandestina (Bull.) Fuck. 

? conformis (Cooke) Sacc. 
brunneola (Desm.) Sacc. 

var. fagicola (Phill.) (D. 
^ fuscescens). 

diplocarpa Curr. Diplocarpa 
Curreyana. 

fuscescens (Pers.) Rehm. 
trichodea (Phill and Plowr.) 

Sacc. D. trichiodea. 
patens (Fr.) Sacc. D. 
palearam. 

diminula (Rob.) Sacc. 
(campyiairicki A. L. Sm.) 

102. Hyphoscypha Bres. 
nuda (Phill.) Boud. Helo- 

tium, 

103. Erinella Sacc. 
juncicola (Fuck.) Sacc. 

(E. apala). 
pommeranica Ruhl. 
apala (B. et Br.) Sacc. 

104. Lachnella Fr. 
suphurea (Pers.) Quel. 

Dasyscypha. ~ 
leucophaea (Pers.) Boud. 
Dasyscypha. 

barbata (Kunze) Fr. Dasy- 
scypha. 

corticalis (Pers.) Fr. Dasy- 
• scypha. 

canescens (Phill.) Cooke 
Dasyscypha. 

tricolor (Sow.) Phill. Dasy- 
scypha. 

spadicea (Pers.) Phill. Dasy- 
scypha. 

. siparia (B. and Br.) Phill. 
Dasyscypha. 



nichilus (SchiTi. et Kumc) 
Otiel Dasyscypha. 
aroneo-ciocta Phill. Da,s)‘* 
s<ypha. 

albo-testacea (Desiii.) Quel 
Dasyscypha. 

prasina Quel. Dasyscypha. 
horridnla (Desm.) Qud. 

Das)‘scypha. 
inquilina Karst. 
plaiKvum])ilicata (Grev.) 
Phill. 

'■ XyLvi^ieri (Rehm.) Bond. 

in litt. Erinella. 

* seiiiiosa (Mass, et Crossl.) 
Boud, in litt Echinella. 

C r OSS I (Uidi (Mass.) Boud. 
ill litt, Echinella, 
{^orbicularis Phill.) 
{hrunueo-ciliata Phill) 
{Laburni Phill) 

105 . 1 :richoscypha Boud. 
calycina (Schum.) Boud. 

Dasyscypha. 

\'ar. 'Irevelyani (Cooke). 
Wilkoinmii (Plartig.) Boud 
(D. caly(dria). 

subtiilissiina (Cooke) Boud. 

Dasyscypha. 

Abietis (Karst) Boud, 
Dasyscypha. 
resinaria (Phill) Boud. 
Dasyscypha. 

106 . PiTHYELLA Boud 
ilicincola (B. et Br.) Boud. 

Mollisiella. 

hydnicola (B. et Br.) Bond. 
Mollisiella. 

? Hypnorum (Fr.) Bond,— 

? Mollisiella. 

? erytlirostig-ma (B. et Br.) 
Boud. (‘' Excluded , 
species ”) 


!0;. AKACFIKOPKZfZA Fuck 
aranea (de Not.) Boud. 

Dasyscypha. 
aurelia (Pers.) Fuck, 
'fapesia. 

aiirata Fuck. I'apesia. 

108, Hyalosc-ypha Bond 

Al!o|.)liylaria Karst, 
leucrlla (Karst.) Bond 
hyalina (l?ers.) Boud. Dasy- 
scypha. ■ 

vilreola (Karst) Bond, 
piinctifornu's (Grev.) Boud, 
Helotiiiin. 

punctoidea (Karst.) Bond. 
Dasyscypha. 

? strain inea (B. et Br.) 

Boud, iMollisia. 
dentata (Pers.) Boud. Mol- 
lisia. 

candidata (Cooke) Boud. 
Dasyscypha. 

farinacea. (Cooke et Mass.) 
Boud. 

109. MiC-ROPODIA Boud. 
chrysostigiiia (Fr.) Boud. 

Mollisia. 

Bidlii (W. G. Sm.) Boud 
Dasyscypha. 
pteridina (Karst) Bond 
dunioriim (Desra.) Boud. 

Dasyscypha. 

Oedema (Desm.) Bond. 

Dasyscypha. 
thyalina (Phill.) Boud 
Dasyscypha luzulina. 
grisella (Rehm.) Boud 
Dasyscypha. 
filicea (Cooke et Phill) 
Boud Dasyscypha. 
concolor (Phill) Bond. 
Helotium. 


* Lachnella ou peut-etre un Belonidium. fBoud. in litt.) 

t The specific name given by M. Boudier is taken from Saccardo Syll. VoL XUII. 
p. 449, where it is given as Dasyscypha hyalina (Phill.) Sacc. Pcziza hyalina 
Phill. Grev. iv. p. 12 1, pt 51, f. 266,’' The specific name bestowed by Phillips 
was luoulina (see Grev. iv."p. [pi, 51 hg. 266]). 
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aspidiicola (B. et Br,) Boud. 
Dasyscypha. 

1 10, URCEOLELLA Boud. 
scrupulosa (Karst) Boud. 
Dasyscypha, 

deparcula (Karst) Boud. 

Belonidium. 

? flaveola (Grev.) Boud. 

(Mollisia chrysostigma). 
efFugiens (Desm.) Boud 
Mollisia. 

versicolor (Desm.) Boud. 
Mollisia. 

puberula (Lasch) Boud. 
Dasyscypha. 

Mali (Rehm.) Boud. Mol- 
lisia. 

elaphines (B. et Br.) Boud. 

Dasyscypha. 
micacea (Pers.) Boud. 
Dasyscypha. 

incarnatina (Quel) Boud. 
paulula (Rob. et Desm.) 

Boud. Pseudopeziza. 
viburnicola (B. et Br.) Boud. 
Mollisia, 

papillaris (Bull.) Boud. 
Dasyscypha. 

spirotricha (Oud.) Boud 
Dasyscypha asterostoma. 
Berkeley! (Blox.) Boud. 
Dasyscypha. 

Tami (Lamy) Boud Dasy- 
scypha, 

var. Humuli (Phill.) (D, 
Tami.) 

leuconica (Cooke) Boud. 
Dasyscypha. 

Stevensoni (B. et Br.) Boud. 

Richonis Boud 

Pteridis (Alb. et Schw.) 

Boud. Dasyscypha. 
aspera (Fr.) Boud. 
fugiens (Phill.) Boud. Dasy- 
scypha. 

stereicola (Cooke) Boud 
Dasyscypha, 


melaxaiitha (Fr.) Boud, 
Dasyscypha. 
ariindinis (Fr.) Bond. 

111. Trichopeziza Fuck, 
eriobasis (Berk.) Boud. 

Tapesia. 

trabilennoides (Rehm.) 
Boud. 

escharoides (B. et Br.) Boud 
(Dasyscypha dematiicola) 
Grevillei (Berk.) Sacc. 
Dasyscypha. 

carinata Cooke et Mass. 

Dasyscypha. 
flavo-fulginea (Alb. et 
Schwein.) Sacc. 
citricolor (B. et Br.) Sacc. 
Dasyscypha. 

dematiicola (B. et Br.) Sacc. 
Dasyscypha. 

asema (Phill.) vSacc. D. as- 
cuna. 

episphaeria (J^art.) Lamb. 
('' Excluded species.”) 

XV. MOLLISIACEAE. 

112, Pyrenopeziza Fuck. 
Mercurialis (Fuck.) Boud. 

Mollisia. 

nervicola (Desm.) Boud 
riccia (Sacc.) Boud. (Pseu- 
dopeziza discolor), 
arenivaga (Desm.) Boud. 

Pseudopeziza. 
maculans (Rehm) Boud, 
arundinacea (DC.) Boud. 
Mollisia. 

graminis (Desm.) Sacc. 

Pseudopeziza. 
cyanites (Phill.) Boud. 

Belonidium. 
digitalina (Phill.) Sacc. 
Mollisia. 

Carduorum Rehm. Mollisia. 
Rubi (Fr.) Rehm. Pseudo- 
peziza. 

Tamarisci (Roum.) Sacc. 
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Plantaginis Fuck. Moilisia. 
bcitilicola Fuck, 
grisella (Cooke et Phill.) 
Bond. Dasyscypha Car- 
nuchaeli. 

urticicola (PliilL; Bond. 
Mollisia. 

Hi , Ephelina Sacc 

Rhinarithi (Phill.) Sacc. E. 
radicalis. 

[Fmrif//ae PhilL j 
I 14. PiROTTAEA Sacc. 
vencta Sacc. vt Spcg, 
Echinella senecionis. 
vectis (B. et Br.) Phill. 
Echinella. 

115. CORONELLARIA Karst. 

amaena Bond. 

II(). Mollisia Fr. 

juncina (Pers.) Rehin. 

Pineti (Batsch) Phill. 
atro-cinerea (("ooke) Phill. 
Browniana (Blox.) Saccc 
Pseudopeziza. 
fallax (Desm.) Gill, 
ramealis Karst, 
benesiiada (Tul.) Phill. 

Pseudopeziza. 
aquosa (B. et Br.) PliiiL 
discolor (Mont, et Fr.) Phill. 

Pseudopeziza. 
cinerea (Batsch) Karst, 
melaleuca (Fr.) Sacc. 
cinerella Sacc. 
caesia (Fuck.) Sacc: 

Tapesia. 

cinerascens Rehm. 
livido-fusca (Fr.) Gill 
chionea. Mass, et Cross!, 
conigena (Pers.) Bond. 
Helotiuin. 

'I'yphae (Cooke) Phill Pseip 
dopeziza. 

palustris (Rob. et Desm.) 

Karst Pseudopeziza, 
Ciirreyana Phill, (Pseudo- 
peziza palustris). 
ventosa Karst. Belonidium, 


■ atrata (Pers.) Karst 
var. Asparagi Wiiit 
var. Oenanthes Phill. 
jugosa Phill et Plowr. 

Ebuli (Fr.) Karst Pseudo- 
peziza. 

lignicola Phill 
fusca, (Srliiuri.) Karst, 
dacty 1 iglu m a C 00 ke. 

r ry. 'Fapesia Fuck, 
fusca (Pers.) Fuck. 

Rosae (Pers.) Fuck. 'T. 

fusca \^ar, rosae. 
prunicola Fuck. 'f. fusca 
var. prunicola. 
mutabilis (B. et Br.) Phill 
Mollisia. 

sangiiinca (Pens.) Fuck, 
retincola (Rabenli.) Kanst, 
Bloxaini (B. et Br.) Sacc 
Karschia.. 

Johnstoni (B.) Phill. (11 
fusca). 

n8. Niptera Fr. 

pilosa (Cross!.) Boud. 
lacustris Fr. Belonidium. 
pimctum (Rehm) Sacc. 
piilla (Phill et Keith) Boud. 
Belonidium. 

Stockii (Cooke et Phill) 
Bond, Echinella. 

tig, Mollisiella Boud. 

filicum (Phill.) Boud. Mol- 
lisia. 

epithallina (Phill et Plown) 
Boticl Mollisia. 
albula, (Phill) Boud. Mol- 
lisia. 

? H3’pnoruin (Fr.) BoucL™^ ? 
Pithyella. 

Teucrii (Fuck.) Boud. Mol- 
lisia. 

[umbonata (Pers.) Boud.] 
var. amenticola Fuck. 
120 . Spilopodia Boud. 

nervisequa (Pers.) Boud. 
Mollisia. 



carpi Phill.) 

XVI. patellariaceae. 

1 2 1. Patinella Sacc 
Euphorbiae (B. et Br.) Sacc. 

Pseudopeziza. 
macrospora Mass, 
rubrotingens (B. et Br.) 
Sacc. 

122. Placographa Th. Fr 
flexella (Ach.) Th. Fr. 

Patinella. 

123. Heterosphaeria Grev 

patella (Tode) Grev. 

124. Pseudophacidium Karst. 

Callunae Karst. 

125. Nesolechia Massal 
oxyspora (Tul.) Massal. 
cladoniaria (Nyl.) Zopf 
lej^ostigma (Nyl.) Sacc et 

U. Sacc. 

126. Lagerheima Sacc. 
sphaerospora (Berk, et 

Cooke.) Sacc. 

127. Abrothallus de Not. 
Parmeliarum (Somm.) Nyl 

128. Karschia Korb ^ ^ ■ 

, hpyota (Fr.) Sacc. 

^ Sa^* (Berk, et Phill.) 

adyenuia (Leight.) Zopf. 
epiphorbia (Leight.) Zopf 

129. Melaspilea Nyl ^ ^ 

vermifera Leight. Scutu- 

laria. 

130. Catinella Bond 
ohyacea (Batsch) Bond. 

Patinella. 

131- Patellaria Wahl. 

Abbotiana (Sow.) Sacc. 

[macros para (Fuck.) Phill 1 
132. Leciographia Mass 

inspersa (Tul.) Rehm. 
parell^ia (Nyl.) Sacc. et 
JJ. Sacc 
plumbina Anzi. 


arenicola (Nyl.) Sao 
Sacc. 

134- Durella Tul. 
compressa (Pers.) Ti 
Patellaria. 

connivens (Fr.) Rehn 
Patellaria. 

lecideola (Fr.) Rehm, 
laria. 

inelanochlora (Somm 
Rehm. 

parvula (Cooke) Sacc 
atro-vmosa (Blox.) Sa 
Patellaria. 

livida (B. et Br.) Sacc 
I ■ Scleroderris. 

J 35 - Lecanidion Rabenh 
atratum (Hedw.) Rabe 
Patellaria. 

■ clavisporiim (B. et 
Sacc. Patellaria. 
proximum rB. et Br') 
Patellaria. 

Lonicerae (Phill.) Sacc 
Patellaria, 

subtectum (Cooke et P 
Sacc. Patellaria. 
maurum (Phill.) Sacc. P. 
laria. 

atro-album (Cooke) Sac 
Patellaria. 

Crataegi (Phill.) Sacc. 1 
eiiaria. 

i^inutissimiim (Phill.) S; 
Patellaria. 

Hjrerici (Phill.) Sacc. 
Patellaria. 

130. Blitrydium de Not. 

'^^Not^^™^ (Rebent.) dc 

^®iblydaria Sacc 
melaxantha (Fr.) Sacc. 
Blitrydium 

138. SCUTULARIA Karst, 
kttorahs (Phill. et Plow 
oacc. 


379 


? rilrina (('hev,; Sacc. ? ~ 
Aposteinidiuni. 

\vermifcra (Pliill.) Sacc.| 

1 39. SCUTULA 1 . ul 

cristata (Leight.) Sacc. et 
D. Sacc. 

140. Biatorella de Not.-- , 

I'romera MassaL 
resinae (Fr.) Madd. 
difformis (Fr.) Wain, 
pinicola (MassaL) Th, P'r. 
fossarum (Diif.) Rehm. 
moriforniis (Ach.) Th. Fr. 

Kvn. DERMATEACEAE. 

14T. Velutaria Fuck. 

riifoolivacea (Alb.et Schw.) 

Fuck. Schweinitzia 
fraxinicola (B. et Br.) Boud. 
(S. rufo-olivacea) 

142. Pezicula Tul. 
amaena Tul Cenangium. 
cinnarnomea (Pers.) Sacc 

Scleroderris. 

dryina (Cooke) Sacc. Cen~ 
angium. 

rhabarbarina (Berk.) I'ul, 
Scleroderris rubi. 
eucrita Karst, 
nectrioides (Phill.) Sacc. 
Cenangium. 

Fagi (Phill) Boud. Sclero- 
derris. 

143. Dermatea Fr. 

Cerasi (Pers.) de Not. Cen- 
angium. 

Frangulae (Fr.) Tul Scler- 
oderris. 

Pseudoplatani Phill Sclero- 
derris, 

umbrina Cooke et Mass. 
Cenangium. 

Houghtoni Phill Sclero- 
derris. • 

144. Cenangium Fr. 

Prunastri (Pers.) Fr. Phae- 

angella. 


pulveraceuiri (i\lh.ct Sciwc) 
, Fr. 

Sarothamni Fuck, 
leoninum Cooke et Mass, 
subnitidiirn Cooke et Phill. 

Phaeaogella. 

Abietis (Pers.) Duby. 
acicolinn (Fuck.) Rehm. 

145. Encoelia Fr. 
furfuracea (Rotli.) Karst. 

Cenangium. 

populnea (Pcr.s.) Schroet. 

Cenangium. 
tiliacea (Fr.) Karst. 

Bloxami Phill. Cenangium. 

146. Phaeangium Sacc. 
phaeosporum (Cooke) 

Bond. Schweinitzia. 

147. Tympanis Tode. 
conspersa Fr. 

Ligustri Tul 
Fraxini Fr. 
alnea (Pers.) FT. 

148. Laquearia Fr. 
sphaeralis Fr. 

149. CeN ANGELLA Sacc. 

Pinastri (Tul) Sacc. Tyin- 

panis. 

150. Phae ANGELLA Sacc. 

Ulicis (Cooke.) Sacc. 
Empciri (Phill) Boud. 

1 5 1. Scleroderris Fr. 
ribesia (Pers.) Karst 
seriata (Fr.) Rehrn. 
fuliginosa (Pers.) Karst 
bacillifera (Karst) Sacc. 
amphibola (Massal) Gill 
majuscula Cooke et Mass. 

1 52. Godronia Moug. 

Ericae (Fr.) Rehm. Cruin- 
enula. 

callunigena Karst Crum- 
enula (“ Doubtful 
Species.'') 

urceoliformis Karst. Crum- 
enula. 



Ledi (Alb. et Schw.) Karst. 
Crumenula (“ Doubtful 
species.”) 

153 - PociLLUM de Not. 

Cesatii (Mont.) de Not. 
Boltonii Phill. 

Needham i Mass, et Crossl. 
154. TrocHILA Fr. 
craterium (DC.) Fr. 
Laurocerasi (Desm.) Fr. 

var. smaragdina Lev. 
Buxi Capron. 

Salicis Tub, 


arundinacea Pers. 

( Luzulae Lib.] var Junci 
Karst. S. arundinacea 
var. Junci. 

163. Lasiostictis Sacc. 
conigena Sacc. et Berl. 

164. SCHIZOXYLON Pers. 
Berkeleyanum (Dur. et 

Lev.) Fuck, 
sepincolum Pers. 

165. Nemacyclus Fuck, 
niveus (Pers.) Sacc. 

rfib. Melittosporium Corda. 
pteridinum (Phill. et 
Buckn.) Sacc. 

lichenicolum (Mont.) Mass. 
XIX. PHACIDUCEAE, 

167. Cryptomyces Grev. 
maximus (Fr.) Rehm. C. 
aureus 

168. Phacidium Fr. 

Vaccinii Fr. 

multivalve (DC.) Kunze 
et Schm. 

minutissimui^Pf^uersw, 
infestans Karst' 
abietinum Kunze et Schm. 
striatum Phill. et Plowr. 
Coccomyces. 

humigenum Cooke et Mass. 
P. terrestre var. humin 
genum. 

simulatum Berk, et Cooke. 
Pseudopeziza. 

Calthae Phill. Pseudopeziza 
169. Keithia Sacc. 

tetraspora (Phill.) Sacc. 

I/O. Pseudopeziza Fuck. 
Trifolii (Biv.-Bern) Fuck. 
Medicaginis (Lib.) Sacc. 
radians (Rob. et Desm.) 
Karst 

Cerastiorum (Wallr.) Fuck 
Ranunculi (Wallr.) Fuck 
repanda (Fr.) Karst 
Ahsmatis (Phill. et Trail) 


XVIII. STICTIDACEAE. 

155. Propolis Fr. 
faginea (Schrad.) Karst 
Rosae Fuck. (P. faginea). 
rhodoleuca (Somm.) Fr. 

156. OCELLARIA Tul. 
aurea Tul. 

chrysophaea (Pers.) Quel. 
Masseana Sacc. et S3JCI. 

O. succinea Mass, 
punctiformis (Pers.) Sacc. 

157. Naevia Fr. 

seriata (Lib.) Fuck. Pha. 
cidium. 

158. Xylographa Fr. 
parallela (Ach.) Fr. 
spilomatica (Anzi) Th. Fr. 
laricicola Nyl. 
scaphoidea Stirt 

159. CryptodiscUS Corda. 
pallidus (Pers.) Corda. 
angulosus Karst, 
microstomus (Carm.) Sacc. 

160. Phragmonaevia Rehm. 
hysterioides (Desm.) Rehm. 

161. Odontotrema NyL 

longius Nyl., 

162. Stictis Pers. 
radiata.(Linn.) Pers. 
annulata Cooke et Phill. 
sulfurea Rehm. 
atro-alba (PhilL et Ployrr.) 

; Sacc. ' • 

C * stellata Wallr. • 
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Arlcmisiae (Lasrh) Mass, 
foec'unda (Phill.) Mass, 
[sphacroides (Pers.) Fuck.] 
var. Ly cl midis (PhilL) (P. 
sphacroides.) 

petiolaris (Alb. et Schw.) 
Mass. 

f/r. Stegia Fr. 

Flic is Fr. Trochila. 

17c, SCHIZOTHYRIUM De.sm. 
Ptarmicae Dcsiii. 
aquilinum (Schiim.) Rehiri. 

173. Sphaeropezia. 

Empetri Fuck. 

174. Celidium Till, 
varians (Dav.) Arn. 

175. COCCOAIYCES de Not 
coronatiis (Schum.) de Not 
dentatus (Kunze et Schm.) 

Sacc. 

quadra tus (Kiinze et Schm.) 
Karst. 

Pini (Alb. ct Schw.) Karst. 
Coccophacidium. 


Cleiuatidis (Phill) Sacc. 

PhacidiunL 
Rubi (Fr.) Karst 
{B(^ydu A. L. Sm.) 

176. PSEUDGGRAPHIS Nyl 
elatiiia (Ach.) Nyl 
pinicola (Rebent.) Rehm. 

177. COLPOMA Wallr. 
qucrrinuni (Pers.; Wallr. 

178. Spokomega Corda. 
dcR-enerans (Fr.) Corda. 

Colf>orna. 

179. Rhytis.MA Fr. 
arerinum (Pers.) Fr. 
punctatiirn (Pers.) Fr. 
salicinum (Pers.) Fr. 
Andromedae (Pers.) Fr. 
IJrticae Fr. (“ Doubtful 

Species.’') 

Fiiiipetri Wliite. 

[ Pat el I ea pall id a (Berk.) 
Mass.] 

[xll asseea qu isqn il armn 
(Berk, et Cooke.) Sacc.] 


SOMIE NOTES ON THE HISTORY 
CLASSiFICATION OF THE DISCOMYOETES. 

By J. Ramsbottom^ MA.^ F.LS. 

When one considers the material size of certain Discomy- 
cetes as e.g. Morchella, it seems safe to assume that they must 
have been observed from very early times. The oldest writer 
who is known to have written about fungi is Theophrastus 
(c. 300 B.C.). Theophrastus was a disciple of Plato and Aris- 
totle, and his Historia Plantarum and De Causis Plantarum 
are the oldest botanical treatises in existence. He was de- 
servedly called by Linnaeus the '' Father of Botany,” his works 
abounding in astute observations. His classification of flower- 
ing plants into trees, shrubs, undershrubs and herbs is met 
with up to very recent times. He knew the lower forms of 
vegetable organisms, fungi — both terrestrial and subterranean 
— lichens and algae. Unlike many in after times he was con- 
vinced that they were plants, though without stem, leaf, root or 
seed. He says little about fungi, although he evidently dis- 
tinguished four different kinds, as he speaks of vSvovy 
ivSiiQ and yspavHov {Kspavvtov). All are described as having 
no root, and are therefore imperfect plants. There is nothing 
sufficiently descriptive to enable us to know definitely what 
fungi the names denote. “ He seems to have taken it for 
granted that the people of his time knew what particular 
plants he was speaking of, and that therefore there was no 
need of particular definite description. We have to learn what 
fungi the Greek names really denote by comparing what 
Theophrastus has said with what other, Greek and Roman 
writers have recorded.” Pliny (79 A.D.) has much concerning 
fungi, though probably most of it is compiled from other 
writers. He considers it beyond a doubt that the fact that any 
plant should spring up and grow without a root is amongst 
the very greatest of the marvels of Nature. “Belonging to 
the mushroom genus, also, there is a species known to the 
Greeks by the name of ‘pezica" which grows without either 
root or stalk.” The name Helvetia or Helvela was used by 
Cicero apparently to denote some kind of fungus.^ From one 
of Cicero's letters it would seem that the fashion of eating fungi 
originated in the desire to substitute some dainty kind of food 

Considered by many later writers to be TOronge-vraie, Amanita caesarea. 
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for certain expensive animal food forbidden by ilie Lex 
sumptuaria, the law which regulated the exp<*nses of the table*. 
Products of the soil were not included in the act. ‘‘ While 
those elegant eaters wish to bring into high repute tlu? pro- 
ducts of the soil which are not included in the act, they pre- 
pare their fungi, hclvellae, and all vegetables with such highly 
seasoned condiments, thatdt is impossible to cciiiceive anything 
more delicious/’ In De. Re Coquinaria fJbri Decim (often 
attributed to Apiciiis) are mentioned certain fungi under th<' 
name sfomlnli, iunguLi or spongioli. Most writers consider 
that this refers to the morel, the modern Italian name 
spongiole giving the clue to its identity. 

At the time of the Renaissance the whole aim of botanists 
seems to have been to obtain clearness as to the identity of the 
plants mentioned by classical authors. The descriptions of 
the latter were copied or translated, though much original 
matter was often added. Dioscorides (c. 64 A.D.), a physician 
living in the time of Nero, was for more than sixteen centuries 
looked upon as almost the sole authority in the study of 
botany and in the identifications of medicines. His work was 
translated into Latin by Ruelle in 1516, and for the next 
century the statements of Dioscorides formed the basis of 
practically every botanical work. Barbaro, a Venetian, who 
at the age of fourteen received from the hand of the Emperor 
Frederick the poetic crown, and who boasted of having found 
five thousand mistakes in the writings of Pliny, was apparently 
the first to give names to fungus genera after the Renaissance. In 
1516, in his commentary on Dioscorides, he speaks of several 
distinct kinds of fungi, amongst which are pezicae and 
spongioli. He regards the latter, as is usual, as morels, 
Ruelle (1536), the rival of Barbaro in the interpretation of the 
classical authors, considers them, however, to be what are now 
known as Boleti, and gives the name meruli (or metiili) to the 
morels. 

Cesalpino (1519-1603), senior physician to Pope Clement 
VIII., is well-known to systematists by his classification of 
plants based principally on the seed and fruit. In his De 
Plantis, the fungi are placed in the fifteenth class in which 
flowers and fruit are wanting. They form the fourth section 
of this class, together with certain marine animals. Many 
fungi are given, including Pezica. By the time of Cesalpino 
it was usually considered that the wiZ^iq of Theophrastus, 
concerning which there had been much controversy, was what 
is now known as LycoperdonP^ The name is compared with 
the modern Italian name veseta both in sound and meaning. 

* From the fact that Theophrastus is quoted as describing the fungus as 
having a smooth skin, it has been held that he had in mind Lycoperdon 
giganteuni. 
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Clusius (de TEcluse), bom at Arras in 1526, is the first writer 
who attempted to treat fungi otherwise than as mere acces- 
sories. He had rather a wandering kind of existence. He 
gave an account of plants observed in Spain and Portugal, 
and afterwards those of Austria and Hungary. He is sup- 
posed to have added over six hundred new species to 
science. For fourteen years he resided at the court of 
Vienna, then moved to Frankfort and there had an 
annual subsidy from William IV., Elector-Palatin of Hesse. 
This was stopped by William^s son, and in 1593 Clusius was 
called to Leyden and appointed Professor of Botany, An 
accident to his foot put an end to his scientific excursions. We 
are told that when seated in his botanical chair at Leyden, 
his authority was respected on all hands, and all discoveries 
were laid at his feet.'^ He is said to have introduced the 


potato into Austria and Germany, and our gardens are in- 
debted to him for the cherry-laurel and horse-chest:^t, now 
so common and so ornamental, which he receive^ amohg other 
plants from the imperial ambassador at the Po^e .... and 
it is but just that his memory should be perpetuated along 
with those two beautiful trees, with which all botanists of 
taste ought for ever to associate his name, thus giving him a 
monument more lasting than brass or marble.” In his 


Rariorum Plantarum Historia (i6oi), he has a separate treatise 
on fungi — Fungorum Historia — giving an account of the fungi 
of Pannoi, a province on the south of the Danube. This work 
consists of twenty -six pages, and is illustrated by thirty-two 
wood cuts, all original except three, which are copied from 
Dodoens (i583).t 

The fungi were divided in a manner common since the time 
of Dioscorides, who had written ''Fungi have a twofold dif- 
ference, for they are either good for food or poisonous,” and 
adds, “ Their poisonous nature depends on various causes, for 
either such fungi grow amongst rusty nails or rotten rags, or 
near serpents^ holes, or on trees producing noxious fruits.” 
Pliny also considers that if by chance fungi should grow near 
' a hob-nail, or a piece of rusty iron, or a bit of rotten cloth, they 
:,will immediately imbibe all these foreign emanations and 
jJ>flavours and transform them into poison. The first of 
•j,/ , .Clusius* drawings depicts the morel of which four species are 
IA, described. There is also in existence at the Leyden library a 
collection made by Clusius of eighty-three water-colour draw- 
^ "“'A-' ’ ■ 

t The three Hetherls^nd botanists, Dodoens, de TEcluse and de TObel, were 
1 intimate friends and freely imparted their observations to one another, 

perniitted the u^,of them, and also of their figures, in one another’s 
'ftey ,fedi;lhe;-same publisher, Plantin, ' “ and as he ’bore the 
d# their- bldbi!^,,'ho had an a^eement 'svith the three authors, 
v/f iheir be treated as common property.”, 
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mgs of fungi. These have recently been puhlisfied l)y 
Istvanffi to celebrate the tricentenary of (Tusius, istvanffi 
comments on the drawings and gives, where possible, th(‘ 
modern names. The painting was supervised by Boldizsar de 
Batthy^ny, a man of great valour, but one who had siu:h a 
love of natural history that he is reputed to have liberated a 
Turkish prisoner on condition that lie s<mt him plants from 
Turkey. Istvan de Beythe, who accompanied CIusius on many 
of his Viennese excursions, might also be considered as a 
collaborator to this code. He added the Magyar names of the 
fungi and also notes regarding their habitats, whereas 
Batthyany added the German names. 

Clu.sius' published figures w^ere much copied. Dodoens 
(i6i6) has the figures of the more! under the name Fungi 
praecoces- He has also a figure of a large Discomyccte which 
he calls Fungus semiorbicularis (sessilesj, and wFich he con- 
siders fits in with the description given by Pliny of Pezica, 
and is therefore classed with a Lycoperdon. Colonna 
(Columna) in 1606 gives two figures of Fungi Pezicae which 
are cup fungi. In his text, however, he adds other fungi wdiich 
are apparently Agaricaceae. 

CIusius^ Historia served as the basis of Caspar (Gaspard) 
Bauhin's Pinax (1623). Both John cind Caspar Bauhin, *‘that 
noble pair of brothers,'^ as Tournefort calls them, were the sons 
of John Bauhin, who, w^e are told, was, at the age of seventeen, 
taken into the service of Catharine, Queen of Navarre, and 
made her physician. John was the elder brother by twenty 
years. He accompanied Gesner on his European travels, and 
collected a prodigious number of plants, which formed the 
basis of his Historia published (1620), badly edited, after his 
death. The drawings of fungi included in the section, Excre- 
menta terrae, ut fungi et tubera, arc mostly reduced copies of 
those of CIusius. The same four species of morel are given. 
He calls them Fungus rugosus or cavernosus, or Mcrulius. 
Caspar benefited much from his brother’s experience, being 
made Professor of Greek at twenty-two, and afterwards 
professor of anatomy and botany, of which, his epitaph 
informs us, he was the Phoenix, Both brothers attempted to 
straighten out the tangle that botanical names had been 
jumbled into during the previous century. The Pinax of the 
younger brother, which took forty years to prepare, w'as really' 
a synonomy of botanical names, and gave botanists a work- 
ing foundation until the time of Linnaeus, 

Another who was dependent upon the work of CIusius, one 
who himself confessed that if it had not been for him he 
could not have undertaken the work, was Van Sterbeeck, a 
Flemish priest, who worked at fungi for more than twenty 


years before publishing his Theatrum Fungorum in 1675. 
Clusius' Code came into the hands of Dr. Syen, professor of 
medicine at the Leyden University, and were lent by him to 
Sterbeeck. SterbeecUs aim was strictly utilitarian. He de- 
sired to make known poisonous plants and therefore included 
in his work certain phanerogams. More than two-thirds of 
the copper engravings seem to have been copied from Clusius' 
paintings. The smaller fungi are neglected, but one plate is 
devoted to morels of which ten figures are given, including 
nine species; also a drawing is given of Sarcoscyfha coccinea 
(oreille cramoisie de Judas-Iscariote) and of Peziza aMrantia, 
both copied from Glusius/^' The descriptions, which are in 
Flemish, are good, and contain many original observations. 
The work has been quoted by many mycologists, including 
Fries. Sterbeeck's drawings are in the Royal Library at 
Brussels. 

John Ray, the famous Cambridge botanist, in his Methodus 
Plantarum Nova, 1682, places fungi in the Plantae Imperfectae. 
They are classified into Arborei, Terrestres, and Subterr»ei. 
The terrestrial fungi are divided into Cauliferi and Caules 
carentes. One of the three sections of the latter is Tenuiores, 
membranum seu corium referentes ; Pezicae P/mu--^nd appar- 
ently refers to cup-fungi. In his Synopsis (i69o),''Vhich con- 
cerned the fungi of this country, and the Historia (1686-1704), 
which included the fungi of the world, he has also classifica- 
tions of '' Mushromes or Toad-stools.” The Historia mentions 
two species of Pezicae in the fungi without gills and calls them 

Cup-mushrome.”t Ray was fortunate in having a large 
number of correspondents, most of them capable botanists. 
They gave their observations freely to Ray, who uses them 
with due acknowledgment. 

Tournefort, famous for his clear conception of genera, has, 
in his Elements de Botanique, 1694, a group devoted to plants 
which have neither flowers nor seeds. He has a genus Boletus, 
which is comprised of four species, Morchella, Clathrus and 
Phallus, There are figures of the two former. In his Institu- 
tiones Rei Herbariae 1700 he adds the genus Fungoides, which 
includes the cup fungi. 

The name most closely associated with Ray is that of 
the German Dillenius, the “Lynx of Nature.” The period of 
his activity was a memorable one in the history of botany, 
immediately succeeding what Linnaeus represented as “ the 

* A further plate is copied from Robert Hooke and is the one printed in con- 
nection with Miss Smith’s Presidential Address, see Trans. Brit. Mycol. 
Soc., Vol. III., 1908, Fig. 2. 

t In the second edition concerning the first species Fungus Pezicae Plinii, we 
are informed that * ** Mr. Doody shewed me the same springing up in 
his own garden in the Strand, London.” 
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Golden Age of 'Botany.” In ly ig Dillcfiius poblislicd his Cata- 
logus plantaram sponte circa Gissain iiascentiuni, in which 
there are i6o species of fungi. The plants arc arranged accord- 
ing to^ the months in which they appear, and the fungi arc* 
given in the October and November section, though December, 
January and February are also mentioned as their season. 
Dillenius* classification of fungi shows much advance {.>n any 
of the previous attempts. It is apparently based on tlie latter 
classifications of Ray, though certain of the divisions had 
been hinted at, or stated, in some of the older Ilerhals. llic 
first division is into F'lmgi pileati et pcdiculu donati and 
Fungi pileis destituti. In the Lamellis carenles section of the 
former and the Scrobiculis cxcavatus group the germs 
Morchella appears, with one species. The genus is diagnosed 
in the Appendix and is stated to be the Bolciiis of Tournefort, 
the Fungus porosus of Caspar Bauhin, and the Mendius of 
J. Bauhin. In the Non Cauliferi of the second division we find 
a group Concavi. This Dilleniiis regards as the Pezicae of 
Pliny. lie alters the name to Peziza^ which genus is described 
as “ pediculo etiam utplurimum, pileo vero semper caret, & 
ex. substantia homogenea membranacea, concava & aqiiam 
continere apta, tenera plerumque, aiiquando tamen, ut in 
seminiferis, subdura constat.” The genus is divided into 
a. Mernbranacei & tenuiores with eleven species and b. 
Duriores, Calyciformes, seminiferi putati with two species. 
The latter are Nidulariaceae, and the former includes Hirneola 
and Craterellus. A drawing is given of Peziza^ but it is im- 
possible to distinguish the species. William Sherard was at 
once struck with the merit of the Catalogus and the attention 
given to the Cryptogams led him to enter into a correspondence 
with Dillenius, the outcome of which was that in i/2i he 
persuaded Dillenius to accompany him to England, w'here he 
was engaged in arranging Sherard's great collection of plants. 
Sherard’s great aim in life seems to have been to continue 
Caspar Bauhin’s Pinax, and on his death he left £lpoo to 
found and support a botanical professorship at Oxford, 
bequeathing his library, herbarium and the manuscript of his 
Pinax, the completion of which he intended should be one of 
the objects and duties of the new professor. Dillenius was 
made the first professor. In 1724 appeared the third edition 
of Ray*s Synopsis. This was edited by Dillenius, though his 
name is not mentioned on the title-page. Twenty-two species 
of Peziza are given, whereas only two, Fungus Pezica Plinii 
and Fungus Pezica altera, were given in the second edition. 
Three figures are given, Peziza lenticularis parva miniata, P. 
lutea parva marginibus pilosis, and P. lutea parva marginibus 
iaevibus. The genus naturally includes certain unrelated fungi 
such as Hirneola^ Craierellns^ and Cyaikus, Dillenius was con- 
sidered by his contemporaries as having a very good knowledge 
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of fungi. In one of his letters Sherard writes, “ Dillenius w'^as 
recommended to me as a person very curious in mushrooms and 
mosses, as I perceive he is.” We know that Dillenius was a 
good artist, as witness his drawings in the Historia Muscorum, 
which Sir J. E. Smith tells us he has “known it stand; fairly 
lettered and untouched on the shelves of collectors as a 
history of the muscovitesr He, however, published no 
series of drawings. Sherard writes, “ Dr. Dillenius is much 
improved in his painting. He has copied for me all Mr. 
Dandridge’s fungi, and as many as he has been able to pro- 
cure about London.” These drawings are still preserved at 
Oxford with full descriptive notes. They have been recently 
examined by Mr. Massee, who gives the modern names and 
thus enables us to understand more clearly the fungi Dillenius 
mentions. 

Vaillant, 1727, uses the name in the sense of 

Tournefort, and gives several figures. Leotia is figured, but 
placed in the genus Fungus. The treatment of the cryptogams 
in this work (Botanica parisiense) is surprising, seeing that in 
1717 Vaillant gave them up as hopeless and did not seem to 
favour the classical idea that they were certainly the food of 
•the gods, if not their children. In a naturally much quoted 
passage he says, “ I entirely disregard these insidious flowers 
without flower, a cursed race which appears to have been 
created or invented only to overawe the most skilful and to 
drive young botanists absolutely mad, who, being released 
from them, can enter with head elevated the vast Empire of 
Flora and become masters of all parts of the flower” 

When one considers the study of fungi from- a historical 
point of view it is surprising to And how the interest centres 
in the work of a certain few botanists, no matter which group 
of fungi is in question. One of these is the Florentine 
botanist Micheli. His Nova Plantarum Genera, published in 
1729, is a book remarkable in every way. He was accused b}^ 
his contemporaries of making too much use of the microscope, 
and. even e.g. by Dillenius, of inventing certain things. 
Micheli followed Tournefort’s method and was helped by 
some drawings of Breyne and by a manuscript of Baldi. 
However, the excellence of his own observations leave him quite 
free to acknowledge any possible assistance that he may have 
received. He is convinced, . as was Baldi, that fungi contain 
flowers and seeds, aiqtd that there is no plant in nature that 
is deprived of them. According to this idea he thought that 
the best method to follow in the classification of fungi was 
one that depended, upon the disposition of these parts. He 

Fungns, esculehta and Fnngoldfes quercinum peltiatnm 


carefully investigated fungi in order to make out the position 
of the spores. He sowed the spores of many genera and 
obtained, in his successful experiments, the same fungus, ffe 
was probably tin* first to do this. He noticed the arrange- 
ment of spores in fours in certain Agarics^ and also thv. cyslidia 
in Copfinus^ and was the first to notice the ascus. '’fhis he 
seems to hint at it iii several cases, and some of his drawings, 
especially m Lichens, are more or less conclusive, hut he clearly 
figures and describes it in Tuher^ where he iiumtions that two, 
three or four spores can occur in the sac. 'Fhe fungi 
as such are divided into four principal groups, acc'ording as 
to whether “ flowers or “ seeds an* present, llie 
former section is then divided according as to whether the 
fungus is fleshy or not, regular or irregular. The second 
section is divided into those fungi with superficial seeds and 
those in which the seeds are enclosed. This method of 
dividing fungi according to the position of the spores exists 
to the present day. The Discomycetes studied by Micheii find 
their place in different groups, Leotia and Helvdla together 
with various Agaricaceae such as Craterellus and Nycialh are 
placed in the genus Fungbidaster. Mitrofhora and Morckella 
are distinguished as Phallo-Boleins and Boletus respectively, 
and Phallus is regarded as a genus distinct from both. The 
Pezizas are placed in Tourne fortes genus Pungoides. Sixty- 
two species are described and classified in four groups : 
Fungoidea fungi forma; Fimgoidea cava, aut plana, pediculo 
donata; Fungoidea scutcllata, sive olmoidea; and Fungoidea 
turbin^ta, aut pyri inversi, vel vasis fusorii forma. This 
division of the genus Fungotdes is suggestive of many of the 
later classifications of the Discomycetes. 

Linnaeus seems to hold fungi somewhat in disrespect, for 
we find that in one of his pupiFs theses that he upheld at 
Upsala it was debated whether fungi ought not to form a new^ 
natural kingdom, neither animal nor plant that might be called 
the neuter kingdom or chaos.t In his sexual system he does 
not, as one would have expected, follow the system of Micheii, 
but follows rather that of Dillenius, of whom he had a very 
high opinion. He dedicated to him his Critica Botannica, and 
also wrote that no one in England cared for or understood 
genera except Dillenius; he called the genus Dillenia after 
him, which did not please Dillenius, although it was described 
as being ‘'of all plants the most distinguished for the beauty 
of its flower and fruit, like Dillenius amongst botanists.” In 

^ In alquibus singillatim dispersa G, In aliis quaterna sibi contigua H. 

(Tab. 73). 

f Cf. also : Fungorum ordo in opprobrium artis etiamnum Chaos est, nescienti- 
bus Botanicis in his, quid Species, quid Varietas sit. (Phil. hot.). 



the Systema Natura 1735, he has a list of fungus genera in 
which occur, Merulius B. Morchella D. ; Elvcla. Fungoides D. ; 
Peziza D. Cyathoides M, In the Species Plantarum 1753, he 
chooses his generic names in what seems a very despotic 
manner. Previous authors had taken great trouble to try and 
make out to w^hat fungi the names mentioned by the writers 
of antiquity should be applied, but Linnaeus apparently ignores 
this. Comparing the names given by Tournefort with those of 
Linnaeus, we find that the Ftmgus of Tournefort becomes 
Agariciis with Linnaeus; Agaricus^ Boletus; Fungoides^ Elvela 
and Peziza, The authority of Linnaeus was such, that his generic 
names were accepted in a group of which he knew little. 
Thus after this, generic names have a certain stability. The 
fact that Linnaeus also applied the binomial system of nomeh- 
clature so rigorously gives him the right to rank as one of the 
greatest benefactors to the study of mycology. The rather 
prevalent idea that Linnaeus was the first to apply binomial 
names to plants is far from correct. Barbaro (1516), Dodoens, 
and the brothers Bauhin, had a large number of such names; 
but Linnaeus, by using a single specific name throughout 
botany and zoology in place of the usual specific descriptions, 
made his greatest contribution to Science., The Discomycetes 
in the Species Plantarum are grouped under the three genera 
Phallus, Elvela and Peziza. Phallus includes the stink horn, 
and Phallus esculentus. The name Elvela (of which two 
species are given) was changed in the second edition to the 
more usual Helvella. Peziza contained eight species and included 
Poronia, Craterellus and Cyathus. The herbarium of Linnaeus, 
as everyone knows, is at present housed in the rooms of the 
Linnaean Society. The wife of Linnaeus seems to have been 
a very weird sort of lady. On Linnaeus' death she sold, at 
her own price, the botanical remains of her husband to their 
only surviving son. On the death of the latter, his museum 
and library reverted to his mother and sister, as he had never 
been married; and the former immediately fixed her eyes on 
sir Joseph Banks, as the most likely person to purchase these 
relics at the high price, as she thought it, of a thousand 
guineas. On his refusal, and by his kind recommendation and 
advice, they came into the hands where they now are. The 
sale was precipitated by the return of the King of Sweden, 
then on his travels, lest he should oblige the heirs to dispose of 
the whole at a cheaper rate to the University of Upsal. This 
would actually have been the case, as appears from the exer- 
tions made by his Majesty on his return, who sent a courier 
to the Sound, and a vessel by sea, to intercept the ship which 
was bearing away the prize.^' So writes Sir J. E. Smith, who 
was the lucky pfir^feef, There is a photograph of Smith in 
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Thomton'^s botany surmounting a drawing showing the episode 
of the ships. It looks as if a lot of the story remains to be 
told., as the ships appear to be only a few yards apart. The 
affair, how^ever, is merely a pleasant myth. In a letter written 
by Smith after the arrival of the collection he apparently 
know^s nothing of the matter, and Dr. D. B. Jackson pointed 
out to me that the King of Sweden knew nothing of the sale 
until a fortnight after the collection had left the country. 
Out of ten specimens of Feziza^ Elvela and Pkallus in the 
herbarium only three are true Discomycetes. 

The notorious Sir John Hill, in his Natural History of 
Plants, 1751, describes certain species of Discomycetes under 
the name Encoelia. PTve species are described fully, and with 
a certain amount of imagination. The rest are divided into 
stipitate and sessile species. As is usually the case in this 
work these '' wall easily be distinguished by their names.”^ 
They are thirty-two in number, such as ‘‘ The little brown 
Encoelia ” and The little scarlet Encoelia.” As in the work 
of Micheli, Cy at hits is separated off from Peziza (Cyathoides 
Mich. Cyaihea HillJ; *'the fructifications are so extreamly dif- 
ferent, that nothing can be more evident, than their belonging 
to two distinct genera.” The morels are placed with Phallus 
in the genus Dictyana, We owe the genus Leotia to Hill It 
is described as “ consisting of a pedicel and a head : the head 
is plain on ifs upper surface, and neither porous, lamellated, 
nor echinated in it's under one, but perfectly smooth.” Three 
species are described, nine are easily “ distinguished by their 
names.” Hill follows Micheli very closely in one thing. All 
his illustrations are copied from the latter either faithfully 
(the drawing being merely reversed) or with a slight, skilful, 
though obvious alteration. Naturally there is not a word 
mentioned of this, though the author frequently finds fault 
with Micheli where he differs from him in .his descriptions. 

Another writer who copies Micheli's illustrations is Gleditsch 
in his Methodus Fungorum 1753, though he states that he has 
not serviley copied Micheli's statements regarding the fructifi- 
cations but has certified himself as to their correctness. He 
gives a classification, arranged in tabular form, of the genera 
of fungi, based upon the position of the fruit.” These may 
be dispersed on the surface, situated on special receptacles, 
enclosed in a cavity, or enclosed in the substance of the fungus. 
Elvela is placed in the first group (plicato-concavi et variae 
figurae) and has eleven species and numerous varieties. The 
genus includes disc-shaped species, Helvella, Hirneola, &c. The 
morels are placed in the second group, included in the genus 


Apparently in this work eighty-seven species of fungi are described and two 
hundred and fifty species have a sufficiently descriptive name. 
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Phalhis, The genus Peziza forms the third group, but the 
Nidulariaceae are intended. We are inform’d by Gleditch 
that Morels are observ’d to grow in the woods of Germany in 
the greatest plenty, in those places where charcoal has been 
made. Hence the good women who collect them to sell, re- 
ceiving a hint how to encourage their growth, have been 
accustom’d to make fires in certain places of the woods with 
heath, broom, V accinium^ and other materials, in order to 
obtain a more plentiful crop. This strange method of culti- 
vating Morels, being however sometimes attended with dread- 
ful consequences, large woods having been set on fire and 
destroy’d by it, the magistrate thought fit to interpose his 
authority and the practice is now interdicted.” t 

Battara, in his Fungorum- Historia, 1755, divides fungi into 
eighteen classes. He does not use the Linnaean names for 
genera, but uses generic names in their pre-Linnaean connota- 
tion. The species described are figured. The genus Boletus 
includes Phallus^ Clathms, Morchellaceae, Helvellaceae and 
Acetabula, The genus Peziza is placed in the Fungi membran- 
acei, with six species which include Discomycetes, Nidulari- 
aceae, Hirneola^ etc. 



Schaeffer published many coloured figures of Discomycetes 
in his Fungorum leones 1762. He follows Lini|aeus with re- 
gard to genera. His Elvella is composed princip'a^,^ of Dis- 
comycetes, but also includes Craterellus and Mor- 

chella is included under Phallus. Peziza is composed of 
Nidulariaceae. In the body of the work the species are 
merely numbered, but in the index a very full and useful 
synonomy is given. In the Index 1770 there is a 'Wersuch 
einer ordentlichen Eintheilung ” giving an arrangement of 
y fungi which is based upon the position of the “fruit.” The 
Elvelae are divided into Petiolatae (Mitrae, Phalliformes, 

) Floriformes, Hypocrateres, and Buccina Scop.), Subacaules 
and Acaules, sessiles (Scyphi, Patellae). The work was ren- 
dered much more valuable by Persoon, who published a com- 
mentary on it in 1800, 

The famous Haller, in his Historia stirpium Helvetiae, 1768, 
places fungi in the nineteenth and last class, as they do not 
possess stamens. He has thirty-one species of Peziza, which 
he divides into Pezizap cavae (i. P. membranaceae, 2. P, gela- 
tinosae, 3. P. ceraceae) and Pezizae planae. Twenty years 
previously Haller^ had written to Linnaeus from Gottingen, 
where he was professor of anatomy, “ The place where I am is 
but a barren field, for feotairy excepting fungi, which are plenti- 
ful. I hayp/dpt^^^si/ yery elastic motion ’in the com- 

, mon plant, 
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contracts spontaneously and discharges a f>o\vdcr upwards 
with a sort of hissing sound. This doubtless is the seed.” 
In the same letter he had previously given vent to a remark 
that somehow seems to ring true: fungi are a mutable and 
treacherous tribe,” The Rev. John Ligiitfoot, in his Flora 
Scotica mentions under Peziza cockleata a similar discharge of 
spores. It has been observed to be endu’d with an internal 
elastic motion, impowering it to f>rojcct, when rubbed or 
irritated by the finger, to the height of some inches, a subtle 
powder like smoke. It is probable that <'jthers of this genus 
are possessed, at certain seasons, of the same quality.” This 
fungus was met with on our Haslernere foray and many of us 
watched the discharge of spores, w^hich takes place about a 
couple of seconds after the irritation. 

Scopoli, in the second edition of his Flora carniolica 1772, 
arranges the fungi in similar sequence to that of Glcditsch and 
Schaeffer. Morchella is included in Phallus. Elvela is 
divided into the sections Buccina, Auriculae, Scyphi, Patellae 
and Disci. Leotia and Craterellus appear in the first section 
and species of Discomycetes in the last three sections. In the 
first edition Linnaeus had been rather closely followed. 

Batsch, in his Elenchus Fungorum, 1783-1799, classifies fungi 
into two principal groups, Externa and Interna depending 
upon the position of the “seeds.” In the second section of 
the former, in which the spores are on the upper surface, we 
find Peziza, with the receptacle concave at first, and Phallus 
with the receptacle convex. The thirty species of Pezizz. in the 
first volume are divided into Ceraceae, Pilosae, Furfurosae 
and Lentifera. Coloured illustrations of the species are 
given and the characters are, according to Batsch, either 
• ‘ drawn from nature or taken from Micheli or Schaeffer. 

/ : / Phallus is divided into three sections, Acaules, Lobati and 
\ Reticulati. , The first section contains the single fungus 
* Rkizina inflata; the second Helvellaceae; and the third 
Phallus and Morchella. Batsch differs from Linnaeus in his 
use of the name Elvela. This he applies to various Basidio- 
mycetes such as Stereum. 

Other botanists noted various species of Discomycetes, but 
it remained for Hedwig in 1789 to make a great contribution 
to the knowledge of the structure of these plants. John 
. Hedwig was a Hungarian who became professor of botany and 

physic at Leipsig. Possessed of a very good microscope made 
by a friend, he became famous for his studies on the minute 
structure of mosses. He, however, also studied lichens and 
fungi. In his Stirpium cryptogamicarum he gives twenty-eight 
splendid drawings of Discomycetes, depicting, exceptionally 
clearly, the eight spores in the ascus, and the paraphyses. He 


founds a new genus Oct os fora for the reception of the species 
with eight ascospores. He calls the asci, thecae, and gives the 
name paraphyses to the well known sterile filaments of the 
hymenium. The term spore was also invented by him, but he 
only appears to have used it for mosses. It is this botanist 
who gives his name to the well-known cryptogamic periodical 
Hedwigia. The younger Hedwig, his son, was also a crypto- 
gamist, but his work was never published owing to difficulties 
which his friend De Candolle had with publishers. He died 
at a very early age and his results were used by De Candolle 
in his flora ; the genus Gymnosforangium is, for example, one 
of R. A. Hedwig^s genera. 

Bulliard (1791) classifies fungi in a manner which is by this 
time becoming fairly common. Four groups are given depend- 
ing upon whether the spores are (i) enclosed, (2) exposed on 
all parts of the surface, (3) exposed on the upper portion of 
the pileus, or (4) only on the lower portion. Phallus (Mor- 
chelia) and Peziza form the third class, and Helvella occurs 
in the fourth. Thirty-nine species of Peziza are given, and 
these are divided into four sections : those found only on the 
leathery fruits of certain trees or on those of annual plants; 
those growing only on dead wood; those found only on the 
dung of animals; and those growing only on the earth. 
Eleven species of Helvella are described, but such genera as 
Craterellus and Caniharellus are included. All the species 
are figured. 

We now come to certain ground in the work of Persoon. 
This unfortunate genius contrived to do his work under re- 
markable circumstances. * He is to this day often called the 
“ Prince of Mycologists,” an appellation he earned during his 
lifetime by his superlative work on fungi. On one occasion, 
when addressed as Prince, thinking he was being made sport 
of, he replied, Yes, Prince, and here are my subjects. There 
are some dried between sheets of paper and here are some pre- 
served in alcohol. There are some who will be poisoned with 
corrosive sublimate, and others who await a burning fire. In- 
stead of saying ‘ Prince ^ you had better say 'Tyrant,' and a 
tyrant more terrible than Denis, because at Syracuse it at least 
was warm, and I freeze at Paris.” Persoon's classification of 
fungi is completely set forth in his Synopsis methodica fun- 
gorum 1801. The basis of Persoon's classification is the posi- 
tion of the hymenium, a term used by Persoon to designate the 
fruiting surface, a point which is yet the basis of fungus classi- 
fication. The first division into Angiocarpi and Gymnocarpi 
depends upon whether the fruit is closed or open, a distinction 
which we have seen is made more or less clearly by certain of 
earlier mycologists. The Angiocarpi are divided into 



Sclerocarpi with hard pericarp, Sarccjcarpi with fleshy pericarp, 
and Dermatocarpi where the pericarp is membranous. In the 
first group are Hysterium and Xyloma (Kkyihnm), and in 
the second Thelebolus. The Gymocarpi are divided into 
Lytothecii, Hymenothecii, and Nacmatothecii The Hyrneno- 
thecii, wdiich consist of Basidiomycetes and Disconiycetcs, are 
divided into Agaricoidei, Boletoidei, Hydnoidei, Gymnodcr- 
niata, Clavaeformes and Helvelloidei. Geoglassmn is placed 
wnth Clavaria in the Clavaeformes, though afterwards P<?rsoon 
placed it in the Helvelloidei.'*' The genera included in the 
Helvelloidei are: Spaiktdana^ Le.otia, Helvella, Morchella^ 
Trcmella, Feziza ft Stictis y Solenia, A sc o bolus, Heloiiian, 
S til bum and Aegerita. Fourteen species of Xyloma arc de- 
scribed, seven species oi Geo glos sum and one variety, one 
species of Sfathidaria, nine species of Leotia, ten species of 
Helvella and one variety, eight species of Morchella, one 
hundred and fifty-two species of Feziza, four species of Asco- 
bolus, and seven species oi Helot ium. It is obvious that the 
whole group has taken on a totally different aspect. The asci 
are described as having eight spores in Ascobolus and Feziza. 
The species of the latter genus are arranged in seven lettered 
sections. Excluding the section G, which is Solenia, the re- 
maining groups correspond to the families of later classifica- 
tions. The division depends upon the consistency of the cup 
and its external characters. The section A (Tremelloideae) 
included those species with a more or less tremelloid consist- 
ency, and is practically Saccardo's Bulgarieae: section B 
(Helvelloideae) composed of large fleshy species is, more or 
less, Fries' subgenus Aleuria; section C, with strigose, pilose, 
tomentose, or pubescent exterior, the subgenus Lacknea and 
section D, fleshy-waxy smooth species the subgenus Fkialea, 
The section E is composed of more or less coriaceous plants 
which are dry and smooth or pulverulent. This and the next 
section F (Stictis) form the basis of the Phacidiaceae, 
Stictidiaceae, etc, of recent authors. 

Albertini and Schweinitz, in their Conspectus Fungorum, 
1805, followed Persoon's classification. They added several 
new species of Discomycetes. The seven sections of Peziza 
receive the names Tremelloideae, Helvelloideae, Pezizoideae 
(a. Hirtae [C], b. Glabrae [D] ), Coriaceae, Stictides and 
Soleniae. 

De Candolle in Flore frangaise (1805) follows the main 
lines of Persoon's classification. The genus Peziza is divided 
according to the consistency into coriaceous, fleshy, waxy and 
gelatinous species. 

Link (1809), in his Anandrae (sexus masculinus non de- 

* Trait 4 sur les champignons, p. 42 (1818). 



GLteromvrf.nH W into Epiphytae. Mucedines, 

Esrabeck in Das System der Pike (i8i6- 
1817) arranges in the Protomyci. In the second 

group (Fungi clavati et pileati), Sfatulalia, GeoglossuTTA 
Leo ia ^ placed in the Clavariae stipitatae and EZ^n^ 
Helvetia ?,xid Morchella m the Clavariae Mitrati. The third 
utrmi) includes Gastromycetes and Peziza and 
(Fungi calycini). This geLs is divide? thus: 
Sessiles , Sticks, Patellariae, Denudatae, Villosae and Pru 

4»1?Fo” I S! 

mycetes, which also includes Basidiomycetes. The Evoluti 
section of the Hymenomycetes (“ ascis perfectis ”) is divided 
into Pileati Clavati, Mitrati and Cupulati. The Clavati con- 
teins Geoglossmn, Sfathularia and Mitnila, together will 
Clavariaceae. The Mitrati and Cupulati form the Hymlno 
mycetes utenni or Elvellaceae. The former coStfTK 
genera Morchella, Helvetia, Verfa, Leotia, Vibrissea and 
Rktmia; the latter is divided into Pezizeae (Peziz.a a. Discina 

Ascobolus and Bulgaria), Dermeae 
and Stictis a. Corticia, b 
P^°fohs) and Heferoclitae (Solenia and 



oil iitricules . . . ren ferment des sporules que Von presume etre 
Ics semences ( gongylus^ sporula^ spmangimu)^ rnais qui y soiit 
en petit nombre, et souvent imperceptiblcs/’ had noted 

the arrangement of spores in fours in certain Agarics, and this 
was well-known, being, in fact, mentioned by Fcrsoori who 
saw the same thing in three species of Tkelepkora and figured 
it in his T. caesia* This quaternary arrangement is easily 
observed in the black spored genus Coprhms. Link held that 
there was a single row of spores in the thecae of most Basidio- 
mycetes, but that in Coprinns there were four such rows and 
figured them, the figure being afterwards copied by ,Xees von 
Esenbeck, who, it may be mentioned, proposed the name ascus, 
objecting to the name theca as it had been previously used for 
mosses. Figures of internal spores are quite common at this 
period. In 1837 Corda, in SturnFs Deutschlands Flora, gave a 
figure of Coprinus micaceus showing four rows of spores, one 
in each corner of an ascus. The spores of four contiguous asci 
give the quaternate arrangement. A drawing of Coprinus 
fetasiformis given in his leones fungorum (1836) shows basidia 
with external spores, and also suggests how the misinterpreta- 
tion had arisen, being doubtless a later drawing. Even so late 
as 1876, Sautermeister indicated that asci were present in 
Basidiomycetes, and Massee in 1888 states that this had not 
been corroborated and “even if it should be done it is nothing 
extraordinary.” Drawings showing external spores attached 
to basidia seem to be extremely rare before 1830. The 
earliest drawing of a basidium I know of, which clearly 
shows external spores and no internal ones, is that of 
Vittadini, Monographia Tuberacearum, Tab. 5, 1831. In 
1836 Ascherson published a short note in which he 
states that he has found that the spores of Agaricinae 
are borne in the definite number four on the exterior 
of a cylindrical organ; in Boletus the number appeared to be 
three. The next year, Leveille, a Parisian physician, after 
workings for twelve years on the subject, published his re- 
searches on the structure of the hymenium. Pie showed past 
all possible doubt that the spores in Agarics, Boleti, etc., are 

* In Greville's Scottish Cryptogamic Flora, VoL V., pi. 264 (1827) there is 
depicted Thelephora ladniata. Asci are shown containing four brown 
spores. Concerning this Berkeley remarks “ In 1S25 Fries separated 
Thelephora from Atiriculana on account of the quaternary arrangement 
of the sporidia. Dr. Greville followed him in this separation, but appar- 
ently did not understand Fries correctly, as the asci of Thel. ladniata 
are figured as containing a single row of four sporidia, whereas Bulliard 
figured to a certain degree correctly their quaternary arrangement on a 
peduncle, a fact which Fries could not have overlooked. Indeed experi- 
ence has dearly shown that Dr. Greville must have been misled by a 
confidence in Fries* correctness, who, however, appears not to have had 
himself a very dear perception on the point.’* 
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external and are usually four in number. He had previously 
convinced Persoon, who had stated that he could not under^- 
stand how organs so constant had not been noticed by micro- 
scopists. Leveille used Persoon’s name Hymenotheci or Theco- 

K;?' and Fries’ name Hymenomycetes or 

Bas diospori for fungi with basidia. De Bary afterwards 
applied tte names Ascomycetes and Basidiomycetes to the two 
position of such genera as Crater ellus and 
Spatkulana was finally settled. So startling was L 6 veille’s 
paper that a committee was appointed consisting of Brongniart 
and Guillemin to report on it. After calling in Decaisne^hey 
after a thorough investigation, confirmed all the facts brought 
forward by Leveille. The latter also pointed out the functfon 
of spores and distinguished them from seeds in that they do 
embryo. The following year (1838) Berkeley 
published his res^rches on the spore bearing organs of the 
Basidiomycetes. He was unaware of Leveille’s paper and 
wrote in answer to ^ paper by Montagne, who had also written 
on the subject but had missed the whole point. Berkeley’s 
paper IS just as convincing as that of Leveill 6 , and he gives 
dear figures. He also gives an excellent historical account of 
^ referring to his contribution to 

f ^ ^^36 he had seen the basidia in 

er am Agarics, e.g., A. frunulus. Berkeley also separates off 
Geoglossum, Mttrula z.nd. Spathnlaria from the ClavariaJeS 
That others were on the track is seen by the fact that Phcebus 

the^S? essential character of the Basidiomycetes 

the possession of vesicles bearing four stalked spores."^ His 
many figures show this clearly. 

Corda, in 1842 (Anleitung) divides fungi into Coniomycetes 
Hyphomycetes, Myelomycetes, and Hymenomycetes.^ The 

‘ groups, according as 

wheAer the hymenium is composed of asci, Ascophon or 
basidia, Basidiophon. The Ascophori are separated into 

Agyriaceae^rA/yriirJ;,- 
Patellariaceae (Cryptodiscus, Mellihosporium, Patellaria)- 
Pezizeae (Propolis, Stictis, Volutella, Peziza, Bulgaria Asci- 
Mus Sarea, Cyphella, Cenangium, Tyrnfanis, Cordierites) ■ ■ 
Geoglossaceae (Geoglossum); Leotiaceae (Vibrissea Mitrula 
Spathulea, Helvellaceae (Y erpa, Helvella, Morchellaj 

The genera comprising the Phacidei of Fries are placed in the 
H^teriaceae’ a family of the Myelomycetes 
Rabenhorst, in his Deutschlands Kryptogamen Flora i8aa 
has a somewhat dif^rent classification. Thf primary division 
are Goniomycetes, Hyphomycetes, and Dermatomycetes. The 
ast narned is then diHcled into Sphaeriacei (the second section 
of which IS the PhacidiacH including Hysteriacei), LycopCr- 
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dacei, and Hymenini. The Hymenini are subdivided into 
Tremellini, Clavariaceae, Helvellacei and ibieati. PfroMemii 
^md Agyrium are included under Hymeniilv ^ and 
Midoiis (together with Guepinia and Cypkella) under Helot ici 
of the Trcmellini; the Clavariaceae are divided into Clavariei, 
Mitrulini ((leoglossum^ Miinda^ Spaihdea) and Sparassidci; 
the Helvellacei into Cupulate {Sticits^ Cenangmm^ Tympank^ 
.Solema); Claviculares (Volutella, Vibrissea); Pezizei f/kd- 
garia, Ascoboha, Lecanidiofiy Peztzay Rkizina) and Mitrati 
(Leotiay Verpa, HeLvella, Morchella). 

A third classification of the period, which was not without 
influence, is that of Leveille 1846. Six classes of fungi are 
given, one of which, the Thecaspores, is equivalent to our 
modern Ascomycetes. These are divided into Ectcitheques, 
with asci situated at the surface of the receptacle, and Endo- 
theques, with internal asci. The former are divided into 
Mitres (Geoglosses, Morchelles, Helvelles) and Cyathydfe 
(Cyttaries, Pezizes, Agyries, Cenangies, Stictes), Hystcriaceae, 
Phacidiaceae, etc., are included in the Ectotheques together 
with the remaining Ascomycetes. 

It is obvious that the classifications put forward by various 
authors at this period have been greatly influenced by Fries. 
An amplified classification was put forth by this writer in his 
Summa vegetabilium Scandinaviae 1849. 7 'his system is often 
used at the present day with practically no modifications. It 
is in this work that the Discomycetes are first established with 
their present significance. The work is so important that it is 
only for want of space that it is not given here in full. 
Sixty-four genera or subgenera are given with about five 
hundred species. The following scheme gives the principal 
divisions. 

Discomycetes. 

a. Fugaces, disco excipulo saturatius colorato. 

1. Helvellacety excipulo ceraceo, ascis fixis persistentibiis. 

2. Bulgariaceiy excipulo subgelatinoso, ascis eriimpentibiis. 

3. Dermateiy excipulo suberoso, ascis varie desciscentibus. 

b. Persistentes, induratae, excipulo disco saturatiori. 

4. Patellariacei, excipulo coriaceo, ambitu orbiculari in^; 

tegro, 

5. Pkacidiacei, excipulo corneo rimose aut valuatim 

hiascente. 

6. Sticteiy excipulo oblitterato vel nullo. 

The order Helvellacei included cup shaped, mitrate and 
davate forms. 

Monographs on the group, or on portions of it, now 
begin to appear. De Notaris, in his Profilio dei Dis- 
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contains - the , Discomycetes. There ^s f 
^vision-Cyttari^ae, Helvelleae (Morchelleae 
Pezizeae, Ascoboieae, Dermateae, Bulg-aneae dtiS ^ °nu 
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ceae, Gymnbasceae) ; Calicieae is in the appendix, in this 
work Saccardo raises many of the subgenera of his Conspectus 
to generic rank, and also adds many new genera. 

One of the classifications at present most used by workers 
in this country is that of Rehm in RabenhorsCs Kr}’ptc)ga,nier] 
Flora (1887-1894). It is unique in that so many genera wliicii 
are usually considered to be lichens arc incorporated, llie 
two main divisions are Pezizaceae and Helvellaceac. 'Fhi' 
former are divided into Phacidiaceae (Euphacidieae, Pseudo- 
phacidieae) ; Stictideae (Eusticteae, Ostropeae), Tryblidieae 
(Tryblidiaceae, Heterosphaerieae) ; Dermataceae (Cenangieae, 
Dermateae, Patellariaceae [Pseudopatellarieae, Eupateilarieae] : 
Appendix Calicieae and Arthonieae), Bulgariaceae (Callorieae, 
Bulgarieae), and Pezizeae. The Pezizeae are divided into 
Mollisieae (Eumollisieae, Pyrenopezizeae [Pseudopezizeae, Eupy- 
renopezizeae]) ; Helotieae (Euhelotieae [Pezizeileae, Cyatho- 
ideae, Hymenoscypheae, Sclerotieae], Trichopezizeae (Dasy- 
scypheae, Lachneae]); Eupezizeae and Ascoboleae (Pseudo- 
ascoboleae, Euascoboleae). The second main division, 
Helvellaceac is divided into Rhizineae, Geoglosseae (Eugeo- 
glosseae, Leotieae) and Helvelleae, 

Schroter, in Cohn^s Krypogamen-F lora 1893, ^ rather 

similar classification to that of Rehm. The principal divisions 
are Taphriineae, Ascocorticiineae, Helvellinei, Pezizinei, Cenan- 
giinei, Stictidinei, Phacidiinei, and Hysteriinei, The first two, 
and the last families are excluded from the Discomycetes by 
Rehm^ 

Schrbter also commenced the classification of the Asco- 
mycetes in Engler and PrantFs Pflanzenf ami lien. Here there 
are ten principal divisions based upon the position occupied by 
the asci. The Protodiscineae include the Exoascaceae and 
Ascocorticiaceae. The Helvellineae, Pezizineae, Phacidiineae 
and Hysteriineae are regarded as ‘‘Discomycetes.'' The Hel- 
vellineae are divided into Geoglossaceae, Helvellaceac and 
Rljiizinaceae ; the Pezizineae into Pyronemaceae, Pezizaceae, 
Ascobolaceae, Helotiaceae, Mollisiaceae, Celidiaceae, Patel- 
lariaceae, Cenangiaceae, Gordieritidaceae and Cyttariaceae. 
This is the classification taught in most of our “ schools." It 
is to be regretted that Schroter did not live to work it out. 
The work had only reached to the Pezizaceae when Schrbter 
died. The classification was carried on by Lindau, who fol- 
lowed the same lines. The Phacidiineae contains the Sticti- 
daceae, Tryblidiaceae and Phacidiaceae. 

We now reach the classification of Discomycetes proposed 
by Boudier. In 1869 this famous mycologist pointed out that 
he distinguished clearly two different methods by which the 
;icirns onened. In the one case the ascus dehisced by means of 
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a lid (operculum) at its summit; in the other by means of a 
pore (foramen), with more or less elevated margin, formed at 
the extreme apex. Other observers had noticed these methods 
of dehiscence, eg., Tulasne; and the brothers Crouan had made 
the presence of the operculum a character of the genus Asco- 
bolus ^ and had joined up to it other genera in which they 
observed the same phenomenon. In a paper read before the 
Woolhope Field Club at their fungus foray in 1879, Boudier 
suggested that this difference of dehiscence differentiated the 
Discomycetes into two distinct and coherent groups. Only in 
very rare cases was there any difficulty in placing a fungus 
into one of these groups. He pointed out that other characters 
differentiated the two groups. In the operculate species the 
spores are simple, spherical, or more frequently oval or ellipti- 
cal, with ends rounded, rarely acuminate, often warted, some- 
times reticulate; the receptacles are always waxy in consist- 
ency; the hairs are generally of a definite structure; the species 
grow on earth, dung, soil or old trees, rarely on sound dead 
wood or on bark : in the inoperculate species, the spores have 
a tendency to septation, none are verrucose or areolate, rarely 
spherical but mostly fusiform, more or less elongated and 
sometimes clavate, often more or less curved, and in general 
much smaller than in the operculate species; the consistency is' 
firmer and more elastic than in the first section; the hairs have 
a different appearance; the species are rarely terrestrial, but 
more often grow on dead leaves and stems 4nd sometimes even 
on living branches. In the first volume of the Bulletin of the 
Mycological Society of France, Boudier elaborated a system 
and gave a key to the fleshy species of Discomycetes. He 
pointed out that the asci in the operculate species are generally 
larger, more cylindrical and more rounded at the tip than are 
those of the inoperculate species. On the whole it would seem 
that the divisions have the same importance as have the Mono- 
cotyledons and Dicotyledons in Phanerogams. The “ Histoire 
et Classification des Discomycetes d'Europe,^' gives a full 
classification of the group with generic descriptions and a list 
of species which enter into these. The key to the British 
genera given in this number of our Transactions is based upon 
this work, and the various divisions and their distinctions may 
be seen there. Another work of Boudier which is invaluable 
is the leones Mycologicae (i 904-11), which contains the most 
exact and the most beautiful drawings of Discomycetes that 
ffiave ever been published. There are excellent descriptions, of . 
nearly four hundred species of this group which are 
figured. It is a matter of surprise that the system of Boudier 
has not been generally adopted. , Perhaps it is because it has 
never been set out in full with complete specific descriptions. 
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The work of Durand ^(1900), who investigated the structural 
relations of the families of the Discomycetes and later pub- 
lished a monograph on the Geoglossaceae,, and that of Lagarde 
(1906) point conclusively to the value of certain of the groups 
proposed by Boudier. 

It has been thought best to treat the English Floras together. 
Hudson (Flora Anglica 1762) and Light foot (Flora Scotica 
1777) follow Linnaeus^ classification. Fhis is also followed 
by Withering in the first edition of his Botanical Arrangement, 
1776, '‘Funnel top” being given as the popular name for 
Peziza and “ Turban top ” for Helvella. In the second edition, 
Bulliard's system is adopted. 

Hooker, in Flora Scotica 1821, followed " for the most part ” 
the Synopsis of Persoon. Gray’s Natural Arrangement of Plants, 
1821, groups fungi into Protomyceae, Nematomyceae, Gastero- 
myceae, Sarcotheceae, Hymenotheceae, and Lytotheceae. The 
Hymenotheceae are the Fungi clavati and pileati of Esenbeck. 
Xyloma is included in the Protomyceae with the rusts and 
smuts. Coryne is placed near Tremella in the Sarcotheceae. 
In the Hymenotheceae the group N, Geoglossideae contains 
GeoglossuMy Miirula^ LeotiUy Helotiujn and Relhanum ; group 

O, Helvellideae, MorchellUy Helvella and Sfathularia; group 

P, Pezizadeae, Sliciis, Paiellanay Peziza, Octospora, Scodellinay 

Calycinay DasyscyphuSy Macroscyphus and H ymenoscypkus ; 
and group Q, Ascobolideae, As in the case of the 

other plant groups, the generic limits are drawn rather nar- 
rowly, and but for the International Rules many, of the 
genera would have to be adopted. Greville, Flora Edinensis, 
1824, places the Discomycetes in his group “ Fungi.” Division 
8 contains Clavariay PhacorMza and Geo glosstim; Division 9 
(Helvelloideae) Leotia, Helvella, Morchella and Phallus; and 
Division 10 (Pezizideae) Peziza and Ascobolus. 

Berkeley, in Smith’s English Flora, 1836, follows Fries’ 
system. He added many species of Discomycetes. Cooke 
adopted Berkeley’s views almost in toto till 1892, when in his 
Introduction to the study of fungi he arranged the genera 
according to Saccardo’s system, though he did not use the 
groupings based upon the colour of spores. 

Phillips, Manual of British Discomycetes (1887), adopts the 
main divisions of Saccardo’s Conspectus, but adds the Gymno- 
ascaceae. “To adhere as closely as possible to the long- 
accepted Friesian system has been the practice of English 
authors; but this has been carried a little too far, owing to our 
'insular prejudices,’ and the time has come when a new de- 
parture must be made. While, avoiding the fondness for inno- 
vation displayed by our Teutonic, and indeed, though in a 
less degree, our Gallic, neighbours, I have retained in the form 


of subgenera some of their more important groups.” The 
Pezizae are divided into two series; Nudae, not clothed with 
hairs, and Vestitae, clothed with hairs. Boudier says of this 
“ travail important ” that it is '' tres clair et tres facile a con- 
suiter , . . . Get ouvrage, par sa precision, Fexactitude des 
descriptions et des caracteres microscopiques donnes, comme 
par ses sous-divisions generiques simples et pratiques, est une 
oeuvre des plus recommandables et qui a ete justement appre- 
ciee comme rendant plus facile Fetude de cette famille difficile.” 

Massee's British Fungus Flora, Vol. IV. (1895), treats the 
Gymnoascaceae separately, dividing them into Ascomyceae 
and Gymnoasceae. The remaining families of Phillips are 
adopted but are arranged in the reverse order. The Pezizae 
are divided into three sections, Glabratae, Vestitae and 
Carnosae. , Massee^s genera are much more closely drawn than 
those of Phillips. 

Many excellent drawings of Discomycetes are given 
in Bolton, Sowerby and Greville. Cooke’s Mycographia deals 
with the Fugaces section of Fries. There are one hundred and 
thirteen plates, representing four hundred and six species, 
principally Operculeae. “ Get ouvrage merite encore une men- 
tion speciale et, malgre quelques points faibles, a une import- 
ance considerable parce qu’il a ete fait d’apres Fexamen 
d’especes typiques conservees dans les herbiers mycologiques 
et principalement dans celui de Berkeley. Par la quantite de 
figures donnees et I’indication de la mesure des spores, il a ete 
d’une utilite incontestable, mais malheureusement beaucoup de 
figures ont ete faites d’apres des echantillons desseches et la 
couleur, la forme et meme les dessins des spores sont quelque- 
fois peu con formes a la verite. A part quelques exceptions, les 
especes sont bien nommees.” 

, , In preparing this paper I have received much information 
from older writers, especially Paulet. Amongst modern 
writers I would particularly express my indebtedness to 
Houghton, Durand, Boudier, and Vuillemin, 
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“ Upon the retention of vital- 
ity by dried fruit-bodies 
of certain Hymenomy- 
cetes, including an ac- 
count of an experiment 
with liquid air,” 106. 

Caeoma nitens, 277. 

Calocera cornea, 107. 

Caltha palustris, 185, 336. 

Calycella Menziesi, 62, PL 2, fig. 
11, 323. 

Campanula, 174. 

Campylopus atrovirens, 168. 

Candelospora ilicicola, 182. 

Capnodium meridionale, 149. 

Carduus lanceolatus, 75; 

Castanea, 180. 
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Cat bones and skin, 327. 
Caughley Wood, 14. 

Cawdor Castle Woods, 24. 
Cenangium Empetri, 74. 
Ceratostoma brevirostre, 144. 

Zobelii, 314. 

Ceriosporella Polygoni, 325. 
Chaetomastia canescens, 170. 
Chaetomium chlorinum, 169. 

rufipilum, 169. 
Chaetospermum, 328. 

chaetosporum, 

211,328. 

tubercularioides, 

328. 

Charcoal heaps, 316. 

Charlton Forest, 208. 

Chionodoxa sardensis, 313/ 
Chlorosplenium aeruginosum, 243, 
Chrysanthemum leucanthemum, 
177. 

Chrysomyxa Rhododendri, 330, 

332. 

Chytridium Mesocarpi, 249. 
Ciliaria confusa, 13. 

trechispora, 200. 
Cintractia patagonica, 330. 
Circinella conica, 260. 

Cirsium oleraceum, 167. 
Citromyces glaber, 181. 

subtilis, 1 81. 

Cladochytrium graminis, 318. 
Clasterosporium' fragile, 169. 
"Clathrus gracilis, 208, 

Claudopus nidulans, 107. 

Clavaria Crosslandii, 193. 
formosa, 207. 
luteoalba, 24, 25. 
rosea, 22. 

Clitocybe albocinerea, 208, 308, 
PL 8. 

incana, 186, PL 5 * 
virens, 308. 
viridis, 27, 308. 

Cluny Hill, 24, 71. 

Coleosporium Senecionis, 279. 
Colletotrichum concentricum, 326. 


Colloderma oculatum, 24, 40, PL 
I, %. I. 

Collybia distorta, 22, 25. 

fiinicularis, 13, 15. 
lutei folia, 309. 
phaeopodia, i8(i 
stipitaria, 200. 
succinea, 200. 
velutipes, 107, 281. 

Comatricha fusca, 14. 

laxa, 41, 222. 
lurida, 41. 
pulchella, 14, 41. 
rubens, 41. 
tenerrima, 41. 

Coniophora Bourdotii, 212, 312. 
cerebella, 282. 
fusispora, 312. 
sulphurea, 13. 

Coniothyrium olivascens, 125, 
Peplis, 326. 
Sarothamni, 125. 
sphaerospermum, 
293, 

Conium maculatum, 170. 

Coprinus, 236, 247. 

bisporigera, 107, 
ephemeras, 107. 

Friesii, 189. 
frustulosum, 189. 
niveus, 107. 
nycthernerus, 285. 
picaceus, 208. 
radians, 248. 
stercorarius, 210. 
sterquilinus, 107. 

Cordyceps myrmecophila, 199, 31 
ophioglossoides, 24, 21 

Corticium, 328. 

albostramineum, 1 1 8, 

PL 3 . %s. 9-1 
amorphum, 306. 
arachnoideum, 116. 
botryosum, 113, .n/? 

PL 3, figs. 15-17. 
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Corticium caeruleum, 1 19, PI. 3, 
fig. 26. 
caesium, 302. 
calceum, 116. 
chalybaeum, 305. 
comedens, 119, PL 3, 

% 25, 304. 307. 

confine, 117, PL 3, figs, 
12-14. 

confluens, 305. 
evolvens, 115. 
ferrugineum, 305. 
incrustans, 305. 
lactescens, 118, PL 3, 
figs. 6-8. 
lacteum, 116. 
lacunosum, 114. 
laeve, 113, 114, 115, 

^ PL 3, figs. 23, 24. 
lividum, 306. 

Notes on British species 
of /' 1 1 3. 

polygonium, 119, PL 3, 
figs. 21, 22. 
porosum, 341, 342. 
Sambuci, 114, 115, PL 
3, figs. I, 2. 
sanguineum, 114, 119, 
PL 3, figs. 18-20. 
stramineum, 341, 342. 
subcoronatum, 118. 
trigonospermum, 32, 

1 16, PL .3, figs. 3-5. 
Cortinarius argentatus, 24, 
bivelus, 25. 
bolaris, 208, 210. 

, callisteus, 24, 
camurus, 22. 
damascenus, . 25. 
dolabratus, 25. 
gentilis, 22, 25, 21 1. 
glaucopus, 22. 
ileopodius, 25. . 
limonius^ 25. 
lutescens, 188, , 

macropus, 25./ 
pluvius, 24. 


Cortinarius porphyropus, *208. 

raphanoides, 25. 
saturninus, 208. 
subferrugineus, 22, 26. 
tophaceus, 26. 
triumphans, 22. 
turbinatus, 188. 
Corynetes arenarius, 196. 

robustus, 320. 

Coryneum Kunzei, 180. 

Cotton, A. D., F.L.S., '' On the 
production of imper- 
fectly developed spores 
in the Agaricaceae,^' 298. 
'' Some suggestions as to the 
study and critical re- 
vision of certain genera 
of the Agaricaceae,” 224. 
Cotyledon Umbilicus, 1^75. 

Cow dung, 169, 322.,^ 

Crategus Oxyacantha, 323. 
Craterellus pusillus, 212. 
Craterium aureum, 39. 

Crepis paludosa, 174, 177. 

praemorsa, 329. 

Cribraria macrocarpa, 42. 
Cronartium asclepiadeum, 334. 
Crotalaria juncea, 326. 
Cryptostictella bractearum, 179. 
Culbin Sandhills, 25. 
Cunninghamella Bertholletiae,26i. 

echinulata, 261. 

Cyathula, 319. 

Cyncephalastrum cinereum, 261. 

racemosum, 261. 
Cynips Kollari, 200. 

Cyphella stenospora, 192. 

villosa, 192. 

Cystopus Bliti, 319. 

Portulacae, 318. 

Cytisus Laburnum, 76. 
scoparius, 317. 

Cytospora foliicola, 208, 294. 
Dacryomyces deliquescens, 162. 
Dacryopsis nuda, 203. 

Dactylis glomerata, 171, 176, 197. 
Daedalea unicolor, 107, 108, 109; 
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Daldinia concentrica, 245. 
Darluca genistalis, 176. 
Darnaway Forest, 25, 70. 
Dasyscypha abscondita, 321. 

diplocarpa, 14. 

. papillaris, 13. 
perplexa, 197. 

Debaryomyces globosus, 265. 
Decayed wood, 170, 183. 

Deutzia gracilis, 175. 

Dianema corticatum, 25. 

depressum, 22. 
Diaporthe exasperans, 171. 
insignis, 325. 
occulta, 293. 

Tulasnei, 172. 
Diatrypella exigua, 172. 

Diderma asteroides, 24, 40. 
dubium, 24, 40. 
effusum, 14. 
ochraceum, 40. 
simplex, 208, 222; 
Didymium nigripes, 199. 

xanthopus, 199. 
Digitalis purpurea, 125. 
Diplocarpa Curreyana, 14. 
Diplococcium spicatum, 182. 
Diplodia Buxi, 179. 

Diplodina graminea, 176. 
Discinella Menziesi, 323. 
Discomycetes, list of the British, 

343 * 

Discula fraxini, 179. 

macrosperma, 1 79. 
Ditiola nuda, 203. 

Doassansia Martianoffiana, 185. 
Dog’s dung, 76. 

Dolgelley, 13, 199. 

Doronicum, 175. 

Dung, 76, 1 14, 169, 316, 317, 322, 

329* 

Ecchyna Petersii, 208, 

Eccilia griseorubella, 208. 
Eichieriella Kmetii, 212, 305. 
Ellis, John W., M.B., F.E.S., 
“New British Fungi,” 124, 293. 
Elymus arenarius, 330. 


Empetrum nigrum, 76. 

Encoelia tiliacca, 317. 

Endogone, 137. 

iactiflua, 138. 

Ludwigii, [39. 
macrocarpa, 1 39. 
microcarpa, 139. 
pisiforrnis, 139. 
Endbrnyces Magnusii, 320. 
Endophyllum Euphorbiae^silvati” 
cae,.332, 
Sernpervivi, 332. 
Enerthenema papil latum, 14. 
Entoloma ameides, 208. 

Bloxami, 210. 
porphyrophaeum, 208. 
Entophlyctis Brassicae, 257. 

Salicorniae, 257, 
Entyloma Calendulae, 271. 

Glaucii, 271. 
Epicymatia Balani, 170. 
Eremascus fertilis, 167. 

Erythraea Centaurium, 327. 

umbellatum, 327. 
Euonymus europaeus, 19 1. 

japonica, 294. 

Eupatorium cannabinurn, 174. 
Euphorbia silvatica, 159. 

Eurotium herbariorum, 266, 267. 

repens, 266, 267. 

Exidia glandulosa, 107. 

Exoascus Crataegi, 323. 

Fagus sylvatica, 75. 

Fallen branches, 170. 

Festuca, 318. 

bromoides, 330. 

Findhorn, 25, 70. 

Fir post, 170. 

Flammula carbonaria, 21 1. 

carnosa, 188. 
rubicundula, 25. 

Fomes annosus, 23. 

australis, 191. 

Euonymi, 19 1. 
igniarius, 246, 
lucidus, 285. 
pomaceus, 246. 
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Forays — Dolgelley, 13, 199. 

: Doncaster, 210. 

Forest of Dean, 200. 
Forres, 22, 72. 

Haslemere, 23, 207. 
Worcester, 1 1. 

Forres, 22, 72. 

Frankiella alni, 13. 

; Fraxinus excelsior, 124, 126, 179. 

'1 Fuligo cinerea, 39. 

ecorticata, 39. 

; , muscorum, 39. 

; ! j Fungi, complete list of, gathered 

! during the forays, 15, 27, 201, 

( f' Ijj ■' ' 213. 

; *! Fungi, new British, 124, 292. 

i ' .; Fungi, new and rare British, 180, 

' li'lHi 307- 

j ‘ Fungus-Flora of the Mor^y dis- 

\ III 'I’jil . trict, 66. 

; . Galactinia brunneo-atra, 194. 

I > i i succosa, 144. 

I ; ^ i Geaster coronatus, 193, 

■ |||l' ' fornicatus, 193, 208. 

*■ I" ■ '"minus,- I93'." 

I j quadri&dum, 193. 

'J ; Geoglossum glabrum, 25. 

; I ophioglossoides, 25. 

-j; ' Geopyxis tenuispora, 199. 

ip \ Geranium phaeum, 319. 

' ' pratense, 319. 

'’'fjiyiMl \ silvaticum, 319. 

f F’V' ^ '* Glenferness, 22. 

; *. Glischroderma cinctum, 64, PL 2. 

Ml. Gloeocystidium, 118. 

Mi . Gloeosporium Crotelariae, 326. 

curvatum, 178. 
Lonicerae, 208, 295. 
a’ ; phacidiellum, 1 78. 

, ' ' . . Phillyreae, .178. 

pruinosum, 178. 
Gloniopsis Miilleri, 168. 

Gnomoiiia erythrostoma, 146, 270. 

. lugubris, ,171. 

, Gomphidius 'gracilis, 24. - ; ' 

maculatus, 25.. /, 
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Goodyera repens, 33. 

Gooseberry, 173, 184. 

Grandinia ocellata, 306. 

Grantown, 69. 

Graphium Passerinii, 184. 

Grasses, .178, 183, 318, 319, 328, 

329, 330. 

Grouse dung, 322. 

Haplomyces, 152. 

Haslemere, 23, 

Hedge cuDings, 316, 317. 

Helianthus annuus, 330. 

Helotiella Laburni, 76. 

Helotium leucella, 324. 

nigripes, 197. 
sparsum, 317, PL 9. 

Helminthosporium fragile, 169. 

inconspicuum, 
182. 'I 

Helvella lacunosa, 26, 208. , - 
monachella, 22.^^ 

Hemileia americana, 332.>;^ 

Phaji, 332. 

Oncidii, 332. 

Hemitrichia Vesparium, 199. 

Hendersonia Henriquesiana, 208, 
293 * 

vulgaris, 125. 

Heracleiim, 169. 

Heterosporium gracile, 183. 

Holly, 175. 

Hordeum murinum, 337. 

Hormiscium Centaurii, 327. 

Horse dung, 322. 

Humaria omphalodes, 21 x. 
pinetorum, 321. 
rubens, 196. 
xanthomela, 26, 

Hyaloscypha, 324. 

leucella, 324. 

Hydnum aurantiacum, 26. 

compactum, 24. 
coral loides, 246. 
ferrugineum, 24, 26., 
fuscoatrurn, 312. 
imbricatum, 22. 
melaleucum, 212. 




Hydnum nigrum, 26, 207. 
Queletii, 212. 
scabrosum, 24. 
zonatum, 24, 207. 
Hygrophorus ceraceus, 162. 

conicus, 162. 
fusco-albus, 24. 
persicinus, 310. 
squamulosus, 187, 
PL 6. 

sulphurea, 162. 
Hymenobolus parasiticus, 43. 
Hymenochaete Mougeotii, 312, 

PI 9. 

Hymenoscypha aurea, 75. 

Symphoricarpi, 75 . 
Hymenula callorioides, 184. 
corticis, 184. 

Hypholoma aellopum, 189. 

dispersum, 24, 26. 
Hypochnus albostramineus, 118. 

longisporus, 114. 
terrestris, 287. 
Hypocopra, 144. 

Hypocrea alutacea, 208. 

fungicola, 13. 

Hysterangium nephriticum, 13. 
Ilex Aquifolium, 182. 

Inocybe abjecta, 25, 187. 

dulcamara, 210, 

Godeyi, 22, 24. 
haemacta, 187. 
rubra, 187. 
violaceifolia, 310. 

Ivy, 174. 

Juncus conglomeratus, 178. 

squarrosus, 75. 

Jussieua longifolia, 171. 

Kneiffia setigera, 14. 

Kuehneola, 332. 

Laboulbenia, 152. 

chaetophora, 150. 
Gyrinidarum, 150. 
Laburnum, 293. 

Laccaria nana, 308. 

Lachnea cretea, 262. 

coprinaria, 168. 
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Lachnea minima, 168. 

trechispora, 200. 
Lachnella brunneo-ciliata, 75. 
Laburni, 76. 
orbicularis, 75. 
Lachnobolus congestus, 43. 
Lactarius controversus, 207. 

flavidus, 310, PI. 9. 
obnubilus, 21 1. , 

spinosulus, 207. 
theiogalus, 210. 

Lamproderma echinulatum, 24, 41. 

insessum, 41, PL I, 

6 g. 2. 

Lamprospora, 321. 

Crec'hqueraultii, 321. 
Lastraea Filix-raas, 192. 

Lenzites betulina, 106, 107, 109. 
Lepiota alba, 208. 

helveola, 307, PL 8. 
lenticularis, 24. 
mediofiava, 186. 
metulaespora, 208. 
Leptoderm.a iridescens, 24, 40. 
Leptoglossum latum, 196. 

robustum, 320. 
Leptonia incana, 208, 
Leptosphaeria Lemaneae, 270. 

microscopica, 171. 
rubicunda, 1 70. 
Leptostroma Stellariae, 294. 
Lettuce, 180. 

Libertella Ulmi-suberosae, 180. 
Licea minima, 24, 42. 

pusilla, 24, 42, 222. 

Lilium candidum, 184. 

Lime branch, 317. 

Lister, Gulielma, F.L.S., Myceto- 
zoa found during the fun- 
gus foray in the Forres 
district, with the descrip- 
tion of a new species,” 38. 
Mycetozoa found during the 
fungus foray at Haslemere, 
Sep. 23-26, 1913,” 221. 

The past students of Myceto- 
zoa and their work,” 24, 44. 
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Lonicera Periclymenum, 295. 
Lophocolea heterophylla, 295, 
Lophodermium Rhododendri, 3 2 5 . 
Lotus corniculatus,^ 184. 

uliginosus, 18 1. 

Lumbricus terrestris, 122. 

Lunaria biennis, 126. 

Lychnis diurna, 182. 

Lycoperdon candidum, 193. 

cruciatum, 193. 
separans, 193- 
spadiceum, 22. 
Macrophoma Fraxini, 125. 
Macrosporium ignobile, 183. 
Mahonia japonica, 174. •* 

Mapea radiata, 278. 

Maple, 172. 

Marasmius alliaceus, 208. 

cauticinalis, 25. 
foetidus, 22, 25. 
globularis, 208. 
oreades, 106, 109. 
Marrsonia Aegopodii, 179. 

Betulae, 179. 

Castagnei, 179. 

Lappae, 179. 
Panattoniana,, 180. 
Melachroia xanthomela, 26. . 
Melampsora Ariae, 337. 

Euphorbiae, 334. 
Helioscopiae, 279. 
Lini, 159. 

Orchidi-repentis, 33. 
pallida, 337, 
vernalis, 334. 

Melampsorella Dieteliana, 200, 
Symphyti, 13. 

Melanomma paradoxa, 325. 
Melanospora Zobelii, 314. 
Members, i, 23, 24, 26, 200, 207, 
210, 405. 

Merulius corium, 109. 

tremellosus, 285- 
Metasphaeria culmifida, 17 1. , 
Micro fungi, New or rare, , 165, 318. 


Microglossum arenarium, 25, 196. 

atropurpureum, 320. 
robustum, 326. 
viride, 22. 

Milowia nivea, 169. 

Mitrophora hybrida, 199. 

Mitrula arenaria,. 196. 
cucullata, 26. 
paludosa, 199, 200. 

Mollisia caespitosa, 75. 

carduorum, 75. 
cinerella, 75. 

Monilia sitophila, 18 1. 

Monochytrium, 129, 249. 

Morchella cinerea, 315. 

hortensis, 315. 
rotunda, 314. 
vulgaris, 315. 

Mortierella isabellina, 261. 

Mouse dung, 316- 

Mucor fragilis, 133. 

genevensis, 262. 
hiemalis, 135. 

Mucedo, no, 1 3 1, 
racemosus, no. 
Ramannianus, 166. 
rubens, 166. 
rufescens, 166. 
sphaerosporus, 166. 
spinescens, 261, 

Mycena atromarginata, 25, 26. 
caerulea, 187, 
chlorantha, 309. 
crocata, 208. 

Iris, 187, 211. 
multicolor, 213. 
nivea, 309.. 

Seynii, 309. 
simillima, 309. 
strobilina, 22. 
virens, 309. 

Mycetozoa, list of, 21, 38, 205, 221. 

Myrtle, 168. 

Myzocytium vermicolum, 129. 

Nardus stricta, 321. 


. * The host of Uromyces Loti. 
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Naucoria amarescens, 31 1. 

striaepes, 13. 
Nectria ochracea, 14. 
Nematogonum humicola, 183. 
Neotiella Poly trichi, 21 1. 
Nidularia pisiformis, 33, 200. 
Niptera caespitosa, 75. 

. cinerella, 75. 
punctum, 321. 
Nozemia, 320. 

Nummularia discreta, 172. 
Oak leaves, 317, 323. 

wood, 325. 

Oatnieal, 181. 

Ochropsora Ariae, 337, 338. 
pallida, 337. 

Sorbi, 272, 337. 
Ockeridge Wood, 14. 

Odontia, 306. 

fimbriata, 13, 15. 
Oligonema nitens, 223, 
Olpidiopsis luxurians, 127. 

Saprolegniae, 127. 
vexans, 127. 
Viciae, 130, 249. 
Olpidium Brassicae, 256. 
Ombrophila nigripes, 197. 
Omphalia hydrogramma, 210. 
Kewense, 309. 
maura, 21 1. 

Onygena piligena, 22. 
Oomyces carneoalbus, 12, 
Oospora equina, 327. 

Orbilia Boydii, 168. 
Orthotrichum, 326. 

Osmunda regalis, 168. 
Ostracoblabe implexa, 165. 
Ovularia decipiens, 18 1. 

lychnicola, 182. 
sphaeroidea, 181. 

Ozonium, 247. 

Pachydisca, 323. 

fusisporum, 324, 

Paeonia, 177. 

Panus f arinaceus, 310. 
stipticus, 107. 


. Paper, 327. 

wall, 327. 

Paxillus atrotoracntosus, 22, 25, 
21 1. 

giganteus, 22. 
lepista, 25. 
panuoides, 24. 

Pear, 326. 

Peas, Sweet, 169. 

Peniophora, 114. 

aurantiaca, 192. 
byssoides, 114. 
hydnoides, 14. 
incarnata, 119, 304, 
306. 

lacunosa, 114. 
laevigata, 304. 
longispora, 313. 
sanguinea, 114. 

Peplis Portula, 326. 

Pericystis alvei, 184. 

Peronospora Alsinearum, 166. 
alta, 166. 

Potentillae, 166. 
Pestalozzia conigena, 171, 180. 
Peucedanum, 330, 332. 

Pezicula eucrita, 198. 

Peziza auriflava, 322. 

■ Poly trichi, 21 1. 

Pezizella leucella, 324. 

Phaeangella Empetri, 74. 

smithiana, 74. 

Phaeotremella pseudo foliacea, 14. 
Pha laris, 319. 

Phillyrea media, 178. 

Phlebia livida, 306. 

pileata, 107, 109. 
vaga, 13. 
zonata, 109. 

, Phleum pratense, 171, 182. 
Phlyctaena Fraxini, 14, 126. 
Pholiota caperata, 24. 

flammans, 22, 25. 
praecox, 281. 

Phoma acicola, 172. 
deusta, 173. 

Grossulariae, 173. 
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Phoma herbarum, 293. 

microspora, 124, 292. 
occulta, 208, 292. 
Orthotrichi, 326. 
pinicola, 173. 
pruinicola, 173. 
quercella, 200. 
scobina, 126. 
strobiligena, 124, 292. 
Phomatospora arg-entina, 17 1. 
Phragmidium, 338. 

bulbosum, 339, 340. 
cylindricum, 340. 
disciflorum, 338. 
Fragariae, 335. 
Fragariastri, 332. 
fusiforme, 334. 
incrassatum, 339, 
340 - 

mucronatum, 339, 

340. . 

Rubi, 340. 
Rubi-idaei, 339, 
subcorticium, 340. 
Tormentillae, 332, 
violaceum, 339. 
Phycomyces nitens, 261, 262. 
Phyllachora Junci, 178. 

Stellariae, 294. 
Phyllosticta Acetosellae, 173. 

Aegopodii, 173. 
carpathica, 173. 

' ^ Eupatorii, 174, 

- ^ - ' • eximia, 174. 

hederaecola, 174. 
japonica, 174. 

,, Opuli, 208, 292,^ 

\ v".', - ' Sorbi, 292. 

, Umbilici, 174. 

Physarum auriscalpium, 39. 

/ compressum, 199. 

- \ ; conglomeratum, 39. 

' . mutabile, 39. 

obscurum, 3.9. 

Phytophthora Arecae, 31:9. . 

Cactorum, 320. 
Colocasiae, ; 3,19. 


Phytophthora erythroseptica, 319. 
Fagi, 320. 
infestans, 319. 
omnivora, 319. 
parasitica, 319. 
Phaseoli, 319, 
Syringae, 320. 

Picea excelsa, 197, 293, 313. 
Pilobolus, 260. 

Pinus Laricio, 173. 

sylvestris, 124, 172, 198, 
292, 321 
Pirus Malus, 172. 

Pistillaria micans, 21 1. 

Plantago lanceolata, 126. 
major, 166. 

Plasmopara pusilla, 319. 
Plectania melastoma, 114. 
Pleospora hepaticola, 295. 

herbarum, 293. 

Pisi, 293. 

Thujae, 171. T 
Pleurotus acerosus, 25. 

corticatus, 26. 
nidulans, 107. 
ostreatus, 247. 

, porrigens, 24. 

Pluteolus Mulgravensis, 188. 
Pluteus sororiata, 187. 

Poa, 17 1. 

Podosphaera myrtillina, 210, 325. 
Podospora anserina, 145. 

hirsuta, 145. 
zygospora, 145. 

Pollen, 167, 184. 

Polyascomyces, 152. 

Polygonum amphibiiim, 325. 

terrestre, 325. 

Polyphagus Euglenae, 129, 252. 
Polyporus adustus, 282. 

albolabyrinthiporus, 

I go. 

betulinus, 282. 
Boucheanus, 190. 
brumalis, 107, 285. 
destructor, 282. 
rigens, 109. 
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Polyporus Schweinitzii, 21 1, 
sulphur eus, 190. 
tephroleucus, 19 1, 208, 
21 1. 

Polystictus hirsutus, 109. 

Montagnei, 24. 
perennis, 21 1. 
stereoides, 191. 
versicolor, 107, 109, 
282. 

Poly stigma rubrum, 146, 270. 
Populus 325. 

albus, 12, 13, 167, 
nigra, 179. 

Poria rancida, 192. 

Porothelium confusum, 31, 212. 
Portulaca oleracea, 318. 
sativa, 318. 

Potamogeton, 185. 

Potatoes, 319. 

Potentilla, 318. 

Fragariastrum, 166. 
palustris, 17 1. 
Prenanthis purpurea, 330, 

Prpsi dents — 

Buller, A. H. Reginald, D.Sc, 
Ph.D., F.R.S.C, 209. 

Cotton, A. D., F.L.S., 22, 410. 
Lister, Gulielma, F.L.S., 5. 

Prototrichia metal lica, 200. 

Pruntis Lauro-cerasus, 173, 178. , 
Psaliota, amethystina, 188, 207. 
Bernardii, 311, 
exserta, 13. 
purpurascens, 25. 

Psathyra pennata, 21 1. 

Psathyrella disseminata, 288. 
Pseudombrophila tenuispora, 199. 
Puccinia aegra, 333. 

Aegopodii, 13. 

Aethusae, 334- 
Anemones, 336. 
anomala, 337. 

Asteris, 334. 

Brachypodii, 334. 
bullata, 332. 

Bupleuri, 333. 
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Pucdnia Calthae, 185, 336. 
calthaecola, 336. 
Chondrillae, 333. 
difformis, 331. 
Digraphidis, 332. 
dispersa, 332. 
elongata, 336. 

Elymi, 330, 332. 
expansa, 335. 
fusca, 272, 336. 
glumaruin, 337. 

Helianthi, ^30, 332- 
Hordei, 337. 
hysterium, 335, 336. 
Intybi, 329, 332. 
Malvacearum, 1 57. 
mucronata, 338. 
obtegens, 275. 

Peckiana, 277. 
Podophylli, 158, 273. 
Polygoni, 335. 
Polygoni-aviculariae, 335. 
Porri, 331. 

Prenanthis~pur pureae, 

330, 332. 

Proshi, 330, 332. 
Pruni-spinosae, 13. 
Pucedani-parisiensis, 

330, 332. 

pulverulenta, 334. 
punctata, 332. 

Rosae, 339. 

Rubi, 339. 

Rubi-idaei, 339. 
Rubigo-vera, 337. 
secalina, 332. 

Senecionis, 335. 
sessilis, 332. 

Silai, 331. 

simplex, 337, 

Smyrnii, 333. 
straminis, 337. 
tinctoria, 335. 
tinctoriae, 335* 
tinctoriicola, 335. 
Tragopogi, 335. 
Tragopogoms, 335. 
Umbilici, 200. 

Zopfii, 185, 336. 
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Pucciniastrum Epilobii, 334. 

Pulvinula constellatio, 14. 

Pustularia . patavina, 194. 

Pyrenochaete Ilicis, 175 * 

Pyrenopeziza Carduorum, 75. 

Pyronema confluens, 140. 

omphalodes, 21 1. 

Pyrus Aucuparia, 292, 338. 

Malus, 172, 326. 

Queletia mirabilis, 289. 

Quince, 326. 

Rabbit dung, 168, 322. 

Radulum, 114. 

deglubens, 305. 
laetum, 119, 307. 

Ramsbottom, J., M.A., A list of 
the British species of Dis- 
comycetes, &c.,'^ 343. 

'' British Uredinales,” 25, 77. 

“New or rare microfungi,” 165, 
318. 

“Notes on the nomenclature of 
some Rusts,” 331. 

“ Recent published results on 
the cytology of fungus re- 
production,” 127, 249. 

“Some notes on the history of 
the classification of . the 
Discomycetes,” 382, 

“The History of the classifica- 
tion of the Uredinales,” 25, 
77 - 

Ramularia arenariae, 327. 
eximia, 174. 
lychnicola, 182. 
plantaginea, 208. 

Ranunculus acris, 18 1. 

Rea, Carleton,'B.C.L., M.A., &c., 

Dolgelley Foray report, 199. 

Forres Foray report, 22. 

“ Glischroderm^ cinctum,” 64. 

Haslemere Foray report, 207. 

“New and rare, British fungi, 
186, 307. 

Worcester Foray reporti ii. 

Rea, Mrs. Carleton, Exhibition of 

paintings of fungi by, u. 


Reesia, 249. 

Rhacophyllus, 288. 

Rhinanthus Crista-galli, 173. 
Rhizina inflata, 21 1. 

Rhizopogon rubescens, 210. 
Rhizopus arrhizus, 167. 
niger, 1 10. 

nigricans, 136, 260, 262. 

Rhodochytrium spilanthidis, 129 
Rhododendron hirsutum, 330. 

ponticum, 325. 

Rhyparobius albidus, 317. 

brunneus, 322. 
crustaceus, 322. 
myriadeus, 322. 
myriosporus, 322. 
Ribes nigrum, 178. 

Rose-hips, 294. 

Rosellinia anthostomoides, 170. 
mastoidea, 170.. 

Rostrupia Elymi, 330, 332. 

Rot, Pink, 319. 

Rothiemurchus Forest, 23, 68. 
Rubus fruticosus, 125, 325, 339. 
idaeus, 339. 

Rules, 6. 

Rumex Acetosa, 176. 

Acetosella, 173. 

Russula aeruginea, 24. 
azurea, 21 1. 
caerulea, 25, 211- 
incarnata, 25, 21 1. 
Oueletii, 210. 
virescens, 210. 

Saccharomycodes Ludwigii, 264. 
Salix, 172. 

Sanguisorba officinalis, 166. 
Sanquhar House, 25, 71. 

Scabiosa Succisa, 166. 
Schizophyllum commune, 107, 108, 
109, III, 1 1 2. 

Schizosaccharomyces, 264. 
Schwanniomyces occidentalis, 266. 
Sclerospora graminicola, 319. 

* graminis, 319. 
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Sclerbtinia baccarum, 210. 

Curreyana, 184. 
muscorum, 168. 
sclerotiorum, 200. 
Scolecotrichum graminis, 182. 
Sebacina caicea, 116. 

incrustans, 305. 

Secretary, 23, 209, 410. 

Senecio aquaticus, 335. 

Sepedonium botryoides, 296, 297, 
PI. 7 - 

mucorinum, 296, 297. 
Septomyxa Negundinis, 180. 
Septoria Acetosae, 176. 

Asperulae, 176. 
berolinensis, 177. 
Brachypodii, 176. 

Bromi, 176. 
chrysanthemella, 177* 
Crepidis, 177 - 
Digitalis, 125. 

Euonymi, 294. 
graminella, 178. 

Lunariae, 126. 

Paeoniae, 177. 
Plantaginis, 126. 
Podagraria, I 73 - 
quevillensis, 177. 
socia, 178. 
stemmatea, 126- 
T araxaci, 208, 294. 
i ’ . Trifolii, 178.;., 

Septosporium elatium, 183. 
Sepultaria arenicola, 314. 

foliacea, 195. 
tenuis, 316. 

Serratula tinctoria, 335 * 

Setaria, 319 - 
Sheep dung, 322. 

Shells, dead, 165. 

Shrawley Wood, 13- 

Sigmdideomyces clatoroides, 121, 

dispiroides, 125* 

Sistotrema confluens, 26. 
Slime-flux, 320. 


Smith, A. Lorrain, F.L.S., J*New 
■ or rare microfungi/' i 65 » 

318. 

■ ■ Phaeangella Empetri and some 
' forgotten Discomycetes/* 74. 

Snake gourd, 326. 

Soil, 122, 166, 167, 181, 183, 184. 
Sorbus, 172. 

Sordaria bombardioides, 169. 
lignicola, 169, 

Sparassis crispa, 25, 207, 211. 

laminosa, 212. 

Sparganium, 21 1. 

ramosum, 293. 

Speira cohaerens, 183. 
effusa, 183. ^ 

Spergularia arvensis, 166. 

Sphacelia Curreyana, 184. 
Sphaeridiobolus hyperboreus, 310, 

■ ■■niveus,>3i6- 
Sphaerospora confusa, 13. 
Sphaeropsis Malorum, ^ 26 . 

Spiraea Ulmaria, 177 - 
Spores, imperfectly developed, 

298. 

Sporodinia, 260. 

grandis, 13^- 

Sporotrichum roseum, 327. 
Spruce-fir, 293. 

Stellaria Holostea, 294, 
media, 166. 

Stemmaria aeruginosa, 329. 0 

Stemphylium botryosum, 183. 

piriforme, 328. 
Stereum bicolor, 109. 

purpureum, 109. 
rufum, 305. 

Sterigmatocystis nigra, 1 1 0. 
Stigmatomyces, 152. 

Strobilomyces strobilaceiis, 283. 
Stromatinia baccarum, 210. 
Stropharia depilata, 31 1 . 

Percevali, 31 1. 
semiglobata, 298, 299^ 

300. 

Stysanus Mandlii, 184. 

microsporus, 328. 
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Tricholoma phaeop odium, 27. 

portentosum, 22, 25 
sejunctum, 25. 
ustale, 24, 25. 
virgatum, 26. 

Trichosanthes anguina, 326. 
Trichosphaeria crassipila, 170. 
Trichosporium chartaceum, 182, 
327 - 

Trifolium arvcnsis, 333. 

dubium, 329. 
minus, 184, 32Q, 33: 


Symplioricarpus racemosus, 75. 
Symphytum officinale, 13. 
Synchytrium cupulatum, 318. 

Puerariae, 251. 
Succisae, 165. 
Tapezia aurelia, 199. 

Taphrina caerulescens, 322. 
Crataegi, 323. 
rhizophora, 12, 167. 
Taraxacum officinale, 294. 
Teichospora, 144. ‘ 
Teichosporella, 144. 
Tetrachytrium, 249. 

Tetrastaga insignis, 325. 
Thelephora calcea, 116. 

sera, 115. 

Thelephoraceae, Notes on the 
genera of the, 301. 

Thielavia basicola, 169. 

Thuja occidentalis, 17 1, 180. 
Tilia europaea, 179. 

Tomentella, 305, 306. 

ferruginea, 313. 
trigonosporum, 116. 
Torrubia myrmecophila, 313. 
Torula basicola, 169. 
equina, 327, 

Torulaspora Rosei, 266. 
Trametes cinnabarina, 311, PL 9, 
pini, 24. 

sinuosa, 312, PL 10, 
Treasurer, 23, 210, 410. 
Trematosphaeria paradoxa, 325. 
Tremellodon gelatinosum, 210. 
Tricharia gilva, 195. 

Trichia Botrytis, 223. 
scabra, 13. 
verrucosa, 43. 
Trichoderma album, 18 1. 

Koningi, 181. 
Tricholoma bufonium, 25. 

carneum, 25, 
Columbetta, 24. 
erectum, 186. 
humile, 186.' 
irinum, 307, PL 8. 
lascivum, 22. 


repens, 178, 184. 
Tubercularia chaetosporum, 328. 
Tulasnella, 305. 

Tulips, 330. 

Ulex europaeus, 293. 

Ulmus, 180. 

glabra, 191. 

Urceolella aspera, 167. 

incarnatina, 167. 
papillaris, 13. 

Uredinales, List of British, 98. 
Uredo alpestris, 277. 

Polypodii, 200. 

Urnula melastoma, 14. 

Uromyces Aconiti-Lycoctoni, 329, 
332. 

Alliorum, 331. 
ambiguus, 331. 
Anthyllidis, 176. 
appendiculatus, 331. 
flectens, 184. 

Gageae, 331. 
Glycyrrhizae, 276. ^ 

Hordei, 337. 

Jaapianus, 329, 332. 
Lilii, 184. 

Loti,"^' 1 84. 

Ornithogali, 331. 
Phaseoli, 331, 333. 
Polygoni-avicularis, 

335 - 

striatus, 184, 329, 332. 
Urtica dioica, 172. 


Lotus corniculatus should have been given as the host. 
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Ustilago antherarum, 157. 

Carbo, 156. 

Maydis, 155. 
Tragopogonis, 155. 
Vaillantii, 313, 
Vaccinium myrtillus, 126, 168 
Valeriana pyrenaica, 176. 
Veronica Beccabunga, 178. ‘ 
Vibrissea truncorum, 200. 
Viburnum Opulus> 292. 
Vice-Presidents — 

Boyd, D. A., 22, 410. 

Lister, Gulielma, F.L.S., 209. 
Potter, Professor M. C., Sc.D., 
M.A, F.LS, 5 - 
Vitality of mycelium, 107. 

spores, 106, 107, 108, 
J09. 

suspension of, no, 1 1 r, 
1 12. 

Wakefield, E. M., F.L.S., Notes 
on British species of Cor- 
ticium,” 1 13, PI. 3. 

On the identity of Corticium 
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porosum Berk & ' 

34J* 

“ Some notes on the genera, ::©l: 
the Thelephoraceacp' 301. 
Walirothiella minima, i6g. 

325. * Wood, soft, 169. 

Woolmer Forest, 210, 211.^ 
Worcester Foray, ii, 

. Xylaria hy poxy I on, 267, 
polymorph a, 267. 
tentaculata, 267. 
trachelina, 267. 

Tulasnei, 25. 

Zea, 319. 

Zygorhizidium Willei, 256. 
Zygorhynchus, 134. 

Dangeardi, 262. 
Moelleri, i 34 » ^ 35 » 
261. 

Vuillemini, 134* 
Zygosaccharomyces Chevalieri, 

264. 

G, 265. , ; 
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